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SUSCEPTIBILITY GENE FOR HUMAN STROKE; 
METHODS OF TREATMENT 

RELATED APPLICATIONS 
5 This application is a continuation of and claims priority to U.S. Application 

No. 10/650,120, filed August 27, 2003, which is a continuation-in-part of U.S. 
Application No. 10/419,723 filed April 18, 2003, which is a continuation-in-part of 
U.S. Application No. 10/255,120, filed Septemher 25, 2002, which is a continuation- 
in-part of U.S. Application No. 10/067,514, filed February 4, 2002, which is a 
10 continuation-in-part of U.S. Application No. 09/811,352, filed March 19, 2001. The 
entire teachings of the above applications are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Stroke is a common and serious disease. Each year in the United States more 
1 5 than 600,000 individuals suffer a stroke and more than 1 60,000 die from stroke- 
related causes (Sacco, R.L. et at, Stroke 28, 1507-17 (1997)). In western countries 
stroke is the leading cause of severe disability and the third leading cause of death 
(Bonita, R., Lancet 339, 342-4 (1992)). The lifetime risk of those who reach the age 
of 40 exceeds 10%. 

20 The clinical phenotype of stroke is complex but is broadly divided into 

ischemic (accounting for 80-90%) and hemorrhagic stroke (10-20%) (Caplan, L.R. 
Caplan 's Stroke; A Clinical Approach, 1-556 (Butterworth-Heinemann, 200O)). 
Ischemic stroke is further subdivided into large vessel occlusive disease (referred to 
here as carotid stroke), usually due to atherosclerotic involvement of the common 

25 and internal carotid arteries, small vessel occlusive disease, thought to be a non- 
atherosclerotic narrowing of small end-arteries within the brain, and cardiogenic 
stroke due to blood clots arising from the heart usually on the background of atrial 
fibrillation or ischemic (atherosclerotic) heart disease (Adams, H.P., Jr. et at, Stroke 
24, 35-41 (1993)). Therefore, it appears that stroke is not one disease but a 

3 0 heterogeneous group of disorders reflecting differences in the pathogenic 

mechanisms (Alberts, MJ. Genetics of Cerebrovascular Disease, 386 (Futura 
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Publishing Company, Inc., New York, 1999); Hassan, A. & Markus, H.S. Brain 123, 
1784-812 (2000)). However, all forms of stroke share risk factors such as 
hypertension, diabetes, hyperlipidemia, and smoking (Sacco, R.L. et al, Stroke 28, 
1507-17 (1997); Leys, D. etal, J. Neurol. 249, 507-17 (2002)). Family history of 
5 stroke is also an independent risk factor suggesting the existence of genetic factors 
that may interact with environmental factors (Hassan, A. & Markus, H.S. Brain 123, 
1784-812 (2000); Brass, L.M. & Alberts, M.J. Baillieres Clin. Neurol 4, 221-45 
(1995)). 

The genetic determinants of the common forms of stroke are still largely 

10 unknown. There are examples of mutations in specific genes that cause rare 
Mendelian forms of stroke such as the Notch3 gene in CADASIL (cerebral 
autosomal dominant arteriopathy with subcortical infarctions and 
Ieukoencephalopathy) (Tournier-Lasserve, E. et al, Nat. Genet. 3, 256-9 (1993); 
Joutel, A. et al, Nature 383, 707-10 (1996)), Cystatin Cm the Icelandic type of 

1 5 hereditary cerebral hemorrhage with amyloidosis (Palsdottir, A. et al, Lancet 2, 603- 
4 (1988)), APP in the Dutch type of hereditary cerebral hemorrhage (Levy, E. et al, 
Science 248, 1 124-6 (1 990)) and the KRIT1 gene in patients with hereditary 
cavernous angioma (Gunel, M. et al, Proc. Natl. Acad. Sci. USA 92, 6620-4 (1995); 
Sahoo, T. et al, Hum. Mol. Genet. 8, 2325-33 (1999)). None of these rare forms of 

20 stroke occur on the background of atherosclerosis, and therefore, the corresponding 
genes are not likely to play roles in the common forms of stroke which most often 
occur with atherosclerosis. 

It is very important for the health care system to develop strategies to prevent 
stroke. Once a stroke happens, irreversible cell death occurs in a significant portion 

25 of the brain supplied by the blood vessel affected by the stroke. Unfortunately, the 
neurons that die cannot be revived or replaced from a stem cell population. 
Therefore, there is a need to prevent strokes from happening in the first place. 
Although we already know of certain clinical risk factors that increase stroke risk 
(listed above), there is an unmet medical need to define the genetic factors involved 

30 in stroke to more precisely define stroke risk. Further, if predisposing alleles are 
common in the general population and the specificity of predicting a disease based 
on their presence is low, additional loci such as protective loci are needed for 
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meaningful prediction of disposition of the disease state. There is also a great need 
for therapeutic agents for preventing the first stroke or further strokes in individuals 
who have suffered a previous stroke or transient ischemic attack. 

5 SUMMARY OF THE INVENTION 

A locus conferring susceptibility to ischemic stroke to chromosome 5ql2 in the 
Icelandic population has been mapped and the identification of phosphodiesterase 4D 
(PDE4D) as the gene at 5ql2 contributing to the risk of ischemic stroke has been 
reported. This locus was extensively fine mapped and tested for association to stroke. 

10 Most striking is that haplotypes can be classified into three distinct groups: wild type, at- 
risk and protective. Additionally, a significant disregulation of multiple PDE4D 
isoforms in stroke patients was observed. The strongest association was within the 
PDE4D, especially to the two major subtypes of ischemic stroke, carotid and cardiogenic 
stroke. We have found variation in PDE4D that more than doubles the risk for 

15 cardiogenic and carotid sfroke, two of the most common forms of ischemic stroke. We 
have shown that there are at least 9 isoforms of PDE4D at the mRNA level and the 
protein level. The basis for these isoforms is the use of alternative 5 prime exons that are 
alternatively spliced into a common set of exons defining the catalytic domain as well as, 
in the case of the long forms, a set of exons defining a common core in the regulatory 

20 domain. The PDE4D gene is involved in the pathogenesis of stroke. The PDE4D gene 
may be involved through artherosclerosis, the major pathological process underlying 
ischemic stroke. Our results indicate that atherosclerosis is a cAMP disease resulting 
from disregulation of its levels within the vasculature. 

In one aspect, the invention relates to methods of diagnosing a predisposition 

25 to stroke. The methods of diagnosing a predisposition to stroke in an individual 
include detecting the presence of a polymorphism in PDE4D, as well as detecting 
alterations in expression of a PDE4D polypeptide or isoform, such as the presence of, 
or relative expression of different splicing variants of PDE4D polypeptides. For 
example, it may be that the ratio of certain splice variants could be used as a 

30 diagnostic marker for stroke predisposition. Also an abnormal splice form can be 
detected (that is one that is not normally expressed but is created from a DNA 
sequence mutation that leads to an abnormal splice form to be created from the 
primary transcript) may be created from mutations in the PDE4D gene. For example, 
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new splice sites might be created from a single base substitution within an intron that 
is inappropriately used as a splice acceptor or donor site, resulting in an abnormal 
message which is likely to have a premature stop codon leading to a truncated form 
of PDE4D protein. The alterations in expression can be quantitative, qualitative, or 
5 both quantitative and qualitative. The methods of the invention allow the accurate 
diagnosis of stroke at or before disease onset, thus reducing or minimizing the 
debilitating effects of stroke. The methods of the invention also diagnose those 
individuals who are protected against developing stroke even in the face of other risk 
factors including but not restricted to hypertension, diabetes, hyperlipidemia, 

1 0 smoking history, previous stroke, TIA, MI or PAOD, or carriers of stroke associated 
gene variants. In one embodiment, predisposition to stroke or susceptibility to stroke 
can be assessed by determining PDE4D isoform levels in the individual compared to 
control levels, wherein a difference in isoform expression is indicative of 
predisposition or susceptibility to stroke. Preferably, the level of expression of 

1 5 PDE4D7 and/or PDE4D9 is assessed. 

The invention additionally relates to an assay for identifying agents that alter 
(e.g., enhance or inhibit) the activity or expression or transcription of one or more 
PDE4D polypeptides or isoforms. Such an assay may also identify agents that alter 
the relative expression of one or more PDE4D isoforms with respect to other 

20 isoforms at either the mRNA level or polypeptide level. For example, a cell, cellular 
fraction, or solution containing a PDE4D polypeptide or a fragment or derivative 
thereof, can be contacted with an agent to be tested, and the level of PDE4D 
polypeptide expression or activity can be assessed. Alternatively, a cell, or cell with 
artificial DNA construct with part or all of the PDE4D gene with or without a 

25 reporter gene can be used to identify agents that may directly affect transcription at 
one or more of the many alternative PDE4D promoters upstream of the alternative 5 
prime exons or splicing efficiency of the primary transcript to one or more mRNA 
isoforms. The activity or expression of more than one PDE4D polypeptides can be 
assessed concurrently (or the corresponding reporter gene activity) (e.g., the cell, 

30 cellular fraction, or solution can contain more than one type of PDE4D polypeptide, 
such as different splicing variants, and the levels of the different polypeptides or 
splicing mRNA variants can be assessed). 
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Agents that enhance or inhibit PDE4D mRNA or polypeptide expression or 
activity are also included in the current invention, as are methods of altering 
(enhancing or inhibiting) PDE4D mRNA or polypeptide expression or activity by 
contacting a cell containing PDE4D gene, mRNA, and/or polypeptide, or by 
5 contacting the PDE4D gene, mRNA, and/or polypeptide, with an agent that enhances 
or inhibits expression or activity of PDE4D mRNA or polypeptide. In another 
embodiment, isoform mRNA and/or protein levels can be altered, compared to 
control levels, using the agents of the invention. 

Additionally, the invention pertains to pharmaceutical compositions 

1 0 comprising the nucleic acids of the invention, the polypeptides of the invention, 
and/or the agents that alter activity of PDE4D polypeptide. The invention further 
pertains to methods of treating stroke, by administering PDE4D therapeutic agents, 
such as nucleic acids of the invention, polypeptides of the invention, the agents that 
alter activity of PDE4D polypeptide, or compositions comprising the nucleic acids, 

1 5 polypeptides, and/or the agents that alter activity of PDE4D polypeptide. 

The invention further relates to methods for preventing the occurrence of 
stroke in an individual in need thereof by regulating a PDE4D mRNA and/or 
polypeptide isoform level compared to control levels, whereby the regulated isoform 
level mimics the level of a healthy individual. Isoform expression at the mRNA 

20 and/or polypeptide level can be regulated using the agents and pharmaceutical 

compositions of the invention, by genetic alteration, by altering the ratio of isoforms 
and/or their absolute expression. In one embodiment, isoforms PDE4D7 and/or 
PDE4D9 can be regulated. 

The invention further provides a method of diagnosing susceptibility to stroke 

25 in an individual. This method comprises screening for one of the at-risk haplotypes 
in the phosphodiesterase 4D gene that is more frequently present in an individual 
susceptible to stroke, compared to the frequency of its presence in the general 
population, wherein the presence of an at-risk haplotype is indicative of a 
susceptibility to stroke. An "at-risk haplotype" is intended to embrace one or a 

30 combination of haplotypes described herein over the PDE4D gene that show high 
correlation to stroke. In one embodiment, the at-risk haplotype is characterized by 
the presence of at least one single nucleotide polymorphism at nucleic acid positions 
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at risk haplotype 1 is G at nucleic acid position 142780 respectively, relative to SEQ 
ID NO: 1 and allele 0 of microsatellite marker AC0088181-1. In another 
embodiment, the at-risk haplotype 2 is characterized by the presence of at least one 
single nucleotide polymorphism and microsatellite marker at nucleic acid positions 
142780, 135112, 132562, 131865, 129361, 129360, 125304, 123426, 123312, 
120628, 118914, 111781, 111252, 109301, 107849, 105225, 104552, 102977, 
100795, 99035, 88614, 88456, 83119, 82244, 80127, 78552, relative to SEQ ID NO: 
1 and allele 0 microsatellite marker AC0088181-1. 

In yet another embodiment, the at-risk haplotype 3 is characterized by the 
presence of at least one polymorphism at nucleic acid positions 138806, 131865, 
129361, 120628, 91470 relative to SEQ ID NO: 1. 

Also described are methods for diagnosing susceptibility to stroke in an 
individual comprising screening for an at-risk haplotype in the phosphodiesterase 4D 
gene that is more frequently present in an individual susceptible to stroke (affected), 
compared to the frequency of its presence in a healthy individual (control) wherein 
the screening for the presence of an at-risk haplotype within or near PDE4D that 
significantly correlates with at least one of the haplotypes described herein or stroke 
susceptibility. As an example of a simple test for correlation would be a Fisher-exact 
test on a two by two table. Given a cohort of chromosomes the two by two table is 
constructed out of the number of chromosomes that include both of the haplotypes, 
one of the haplotype but not the other and neither of the haplotypes. 

A protective haplotype is intended to embrace one or a combination of 
haplotypes described herein over the PDE4D gene that show a protective 
characteristic or property of a reduced risk of stroke. The particular combination of 
genetic markers (haplotypes) are present at a higher than expected frequency in 
controls than patients. Individuals with a protective allele or haplotype are about 
30% less likely to have a stroke compared to the general population. In one 
embodiment, a protective haplotype is characterized by the presence of at least one 
single nucleotide polymorphism, such as the allele A at nucleotide position 142780 
relative to SEQ ID NO: 1 . The presence of the polymorphisms that comprise the at- 
risk haplotype or protective haplotype can be determined by electrophoretic analysis, 
restriction length polymorphism analysis, fluorescence energy transfer detection, 
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kinetic PCR, allele specific PGR, sequence analysis, hybridization analysis or other 
known techniques. 

Kits for diagnosing susceptibility to stroke in an individual are also disclosed 
and comprise primers for nucleic acid amplification of a region of PDE4D 
5 comprising the at-risk haplotype and/or protective haplotype. 

The first major application of the current invention involves prediction of 
those at higher risk of developing a stroke. Diagnostic tests that define genetic 
factors contributing to stroke might be used together with or independent of the 
known clinical risk factors to define an individual's risk relative to the general 

10 population. Better means for identifying those individuals at risk for stroke should 
lead to better prophylactic and treatment regimens, including more aggressive 
management of the current clinical risk factors such as hypertension, diabetes, 
hypercholesterolemia, hypertriglyceridemia, obesity, and inflammatory components 
as reflected by increased C-reactive protein levels or other inflammatory markers. 

1 5 Information on genetic risk may be used by physicians to help convince particular 
patients to adjust life style and quit smoking. This invention provides the means to 
define a genetic component that doubles an individual's risk for stroke. Also 
described are means to define the genetic components that protect an individual from 
stroke. 

20 The second major application of the current invention is the specific 

identification of a rate-limiting pathway involved in stroke. While many have 
attempted to find genes that are over-expressed or under-expressed in atherosclerosis 
plaques in the carotid arteries, the vast majority of the changes seen in diseased blood 
vessels compared to normal blood vessels are simply a reaction to the underlying 

25 process of atherosclerosis and stroke predisposition and are not the underlying cause. 
A disease gene with genetic variation that is significantly more common in stroke 
patients as compared to controls represents a specifically validated causative step in 
the pathogenesis of stroke. That is, the uncertainty about whether a gene is causative 
or simply reactive to the disease process is eliminated. The protein encoded by the 

30 disease gene defines a rate-limiting molecular pathway involved in the biological 
process of stroke predisposition. The proteins encoded by such stroke genes or its 
interacting proteins in its molecular pathway may represent drug targets that may be 
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selectively modulated by small molecule, protein, antibody, or nucleic acid therapies. 
Such specific information is greatly needed since stroke prevention and treatment is a 
major unmet medical need that affects over a half-million Americans each year. 
Also useful is determining the gene that is protective against stroke. The proteins 
5 encoded by the protective gene and the biological pathway that it is a member may 
represent another target selectively modulated by small molecule, protein antibody or 
nucleic acid therapies. 

A third application of the current invention is its use to predict an individual's 
response to a particular drug, even drugs that do not act on PDE4D or its pathway. It 

10 is a well-known phenomenon that in general, patients do not respond equally to the 
same drug. Much of the differences in drug response to a given drug is thought to be 
based on genetic and protein differences among individuals in certain genes and their 
corresponding pathways. Our invention defines the PDE4D pathway and its effect 
on cAMP levels in cells where it is expressed as one key molecular pathway 

15 involved in stroke risk. Some current or future therapeutic agents may be able to 
affect this pathway directly or indirectly and therefore, be effective in those patients 
whose stroke risk is in part determined by PDE4D pathway genetic variation. On the 
other hand, those same drugs may be less effective or ineffective in those patients 
who do not have at risk variation in the PDE4D gene or pathway. Therefore, PDE4D 

20 variation or haplotypes may be used as a pharmacogenomic diagnostic to predict 
drug response and guide choice of therapeutic agent in a given individual. 

The invention helps meet the unmet medical needs in at least two major 
ways: 1) it provides a means to define patients at higher risk for stroke than the 
general population who can be more aggressively managed by their physicians in an 

25 effort to prevent stroke; and 2) it defines a drug target that can be used to screen and 
develop therapeutic agents that can be used to prevent stroke before it happens or 
prevent a second stroke in those who have already suffered a stroke or transient 
ischemic attack. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages of the invention will 
be apparent from the following more particular description of certain embodiments 
of the invention, as illustrated in the accompanying drawings. 
5 FIGS. 1.1 and 1.2 show two family pedigrees each affected by several of the 

stroke subtypes, including hemorrhagic stroke. 

FIGS. 2.1, 2.2 and 2.3 show the genetic, combined and physical maps for 
locating the PDE4D gene using 30 polymorphic markers. For the combined map, all 
markers have been assigned in the genetic and physical map unless otherwise 
10 indicated (* indicates marker only assigned in the physical map; ** indicates markers 
only assigned in genetic map). 

FIG. 3 shows the schematic representations of PDE4D splice variants. Splice 
variants PDE4D9 are novel, as well as exons D7A-1, D7A-2, D7A-3, D8 and D9. 
Splice variants 4DN1, 4DN2 and 4DN3 (Miro, et al, Biochem. Biophys. Res. 
15 Comm., 274: 415-421 (2002), and 4D1, 4D2, 4D3, 4D4 and 4D5 are blown (Bolger 
era/., Biochem. J. pt. 2: 539-548 (1997). 

FIG. 4 is a graphic representation showing PDE4D isoform expression in 
EBV transformed cells (expression of PDE4D3 and PDE4D9 below detection limits). 

FIG. 5 is a graphic representation showing expression of PDE4D isoforms in 
20 EBV transformed cells from patients with or without the stroke-associated haplotype. 

FIG. 6 is a graphic representation showing expression of PDE4D isoforms in 
EBV cells from controls with or without the stroke-associated haplotype. 

FIGS. 7.1 to 7.10 show the amino acid sequences for the isoforms of the 
PDE4D gene. SEQ ID NO: 2 is D4; SEQ ID NO: 3 is N2; SEQ ID NO: 4 is D5; 
25 SEQ ID NO: 5 is N3; SEQ ID NO: 6 is D3; SEQ ID NO: 7 is Nl; SEQ ID NO: 8 is 
D8; SEQ ID NO: 9 is Dl; and SEQ ID NO: 10 is D2. 

FIGS. 8.1 and 8.2 list all publicly available PDE4D mRNAs and novel cDNA 
segments identified by deCODE genetics. 

FIGS. 9.1 to 9.351 show the genomic sequence of the human PDE4D gene. 
30 FIGS. 10. 1 to 10.3 show a graphic representation showing the single marker 

allelic association within the PDE4D gene. FIG. 10.1 is a schematic showing the 
gene structures. FIG. 10.2 shows graphic representation of the microsatellite and 
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SNP distribution within thePDE4D gene. FIG. 10.3 shows graphic representation of 
the single marker allelic association across the PDE4D gene for both microsatellites 
(filled circles) and SNPs (open circles); negative log p-valve versus the physical 
location in kilobases. 

5 FIGS. 1 1 .1 to 1 1 .3 graphically depict the haplotype association for carotid 

and cardiogenic stroke combined. Estimated haplotype frequencies for patients and 
controls respectively, are indicated within parentheses. FIG. 1 1.1 is a comparison of 
groups of haplotypes constructed from SNP45 and AC008818-1, two markers 
separated by 6kb. Note that X is a composite allele that denotes jointly all alleles of 

1 0 AC0088 1 8- 1 except allele 0. Apart from haplotype AO that is not found in our 

samples, other haplotypes can be grouped into three groups with distinct risks. Each 
arrow corresponds to a comparison between two groups and RR is the estimated risk 
of the group the arrow is pointing at relative to the other group. The difference 
between 1 and the information (Info) is a measure of the fraction of information that 

1 5 is lost due to uncertainty in phase and missing genotypes. FIG. 11.2 shows 

intermediate results when the investigation is extended from SNP45 and AC00881&- 
1, which are both in LD block B, to include 25 SNPs in LD block C. H c is the at- 
risk haplotype, identified in FIG. 13 and Lc is a composite haplotype that denotes 
jointly all haplotypes of the 25 SNPs except H c . Together with AC008818-1 and 

20 SNP45, the haplotypes here span 64kb. Haplotype GO in A is split into extended 
haplotypes G0H c and G0L c . G0i? c has significantly higher risk than G0Z, c , and the 
risk of GOL c is not distinguishable from the wild type GX. FIG. 11.3 shows a 
refinement of the groupings in A — G0Z c is moved from the at-risk group to the 
wild type group. Also noted is that the extended haplotype AXH C does not exist 

25 indicating that blocks B and C are in LD. 

FIG. 12 is a schematic representation of the physical map of STRK1 interval 
showing all genes and mRNAs in region. Markers identified with an asterisk (*) 
indicate those with significant single marker association. 

FIGS 13.1 to 13.3 show a graphical depiction of the linkage disequilibrium 

30 (LD) and haplotypes in the 5'end of PDE4D gene. FIG. 13.1 shows pairwise linkage 
disequilibrium between SNPs in a 600 kb region in the 5 ' end of PDE4D. The 
markers are plotted equidistant. Two measures of LD are shown: D' in the upper left 
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triangle and p-values in the lower right triangle. This region can be divided into 
three blocks of strong LD, each with limited haplotype diversity, block A, block B 
and block C. The lines indicate the position of the three exons D7-1, D7-2 and D7-3 
and the microsatellite marker AC008818-1. FIG. 13.2 show all common haplotypes 
5 identified within each of the three blocks. Association results for all the haplotypes 
are presented in Table 2C. FIG. 13.3 depicts the percentage of chromosomes within 
each block that match one of the common haplotypes. 

DETAILED DESCRIPTION OF THE INVENTION 

1 0 The first major stroke locus, STRK1, was mapped to 5ql2 using a genome- 

wide search for susceptibility genes in the common forms of stroke. A broad but 
rigorous definition of the phenotype was used including patients with ischemic 
stroke, transient ischemic attack (TIA), and hemorrhagic stroke. The lod score after 
adding a higher density of markers (one marker every 1 cM) was 4.40 (P=3.9xl0" 6 ) 

15 at marker D5S2080. The lod score increased to 4.9 after the hemorrhagic stroke 
patients were removed, suggesting that the gene at the locus is primarily important 
for ischemic stroke. The most promising region harboring a stroke susceptibility 
gene was narrowed down to a segment less than 6 cM (approximately 3.8 Mb), from 
D5S1474 to D5S398, as defined by a decrease of one in LOD score (will be referred 

20 to as the "one-LOD interval" hereafter). 

We describe here the positional cloning of a stroke susceptibility gene located 
in the STRK1 locus. This region was extensively fine-mapped and tested for 
association to stroke. The strongest association found in the one-LOD interval was 
within the phosphodiesterase 4D gene (PDE4D), a member of the large superfamily 

25 of cyclic nucleotide phosphodiesterases. The strongest signal observed at PDE4D 
was to the two major subtypes of ischemic stroke, carotid and cardiogenic stroke. 
Relative expression of PDE4D isoforms correlated with stroke and with the genetic , 
variation within PDE4D which is associated to stroke. Our results suggest that this 
gene is involved in pathogenesis of stroke through atherosclerosis, the major 

30 pathological process underlying stroke. 

Our results also indicate that genetic variation in the PDE4D gene is associated 
with ischemic stroke. The direct involvement of PDE4D is strongly supported by both 
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linkage and haplotype association. Multiple markers and haplotypes within the PDE4D 
gene show strong association to stroke. The haplotypes can be classified into three 
distinct groups, wild type, at-risk and protective. We first identified the association 
using microsatellite markers, and supplementing the microsatellite data with a denser set 
5 of SNPs further supported this. The strongest association was to the two ischemic 

subtypes, carotid and cardiogenic stroke. This gene shows no association to small vessel 
occlusive disease, the form of stroke thought to be independent of atherosclerosis. 
Haplotype analyses show that the most significant haplotype extends over an area of 260 
kb covering the first exon of the PDE4D gene. The haplotype is significantly associated 

10 to carotid and cardiogenic stroke with a relative risk of 2.3 and approximately 47 % of 
carotid/cardiogenic stroke patients carry at least one copy of this haplotype. This same 
haplotype has a relative risk of 1.8 for stroke in general. This haplotype extends over the 
5 'exon unique to the PDE4D7 isoform and the presumed promoter region of this isoform 
suggesting that the functional variation may be involved in transcriptional regulation. 

15 This hypothesis is also supported by our PDE4D expression analysis that shows that 
there is significant correlation between the disease associated haplotype and the level of 
PDE4D7 message. 

The strongest association found for this PDE4D haplotype was to the two 
major subtypes of ischemic stroke, carotid and cardiogenic stroke suggesting a role 

20 for this gene in the vascular biology of atherosclerosis. While there are multiple 
etiologies for ischemic stroke, atherosclerosis remains the most important one. 
Atherosclerosis is a chronic progressive disease characterized by accumulation of 
lipids, fibrous, and cellular elements within the large arteries. These lesions can 
grow sufficiently large to impede blood flow and, more importantly, their surfaces 

25 can rupture leading to local thrombus formation occluding the blood vessel and 
causing a stroke or myocardial infarction. The major pathological process for the 
two ischemic subtypes, carotid and cardiogenic stroke is atherosclerosis. First, it is 
the major cause of stenotic and occlusive lesions of the internal and common carotids 
that lead to carotid strokes. Second, cardiac thrombi which shed emboli to the brain 

30 most commonly occur on the background of coronary artery disease, such as 

following acute myocardial infarction or ischemic cardiomyopathy, and/or due to 
atrial fibrillation on the basis of poor compliance of ischemic ventricles (diastolic 
dysfunction/stiffening). Although atrial fibrillation may occur on the background of 
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other diseases such as valvular disease, hyperthyroidism, and hypertension, in the 
age group that tends to suffer from stroke, ischemic heart disease remains one of the 
most important causes. Ischemic stroke resulting from occlusion of small 
penetrating arteries within the brain (small vessel occlusive disease or lacunar stroke) 
5 is generally thought to result from local endothelial proliferation since 

atherosclerosis only occurs in larger arteries. PDE4D does not show association to 
small vessel stroke, consistent with it role in atherosclerosis. In summary, 
atherosclerosis accounts for the majority of all strokes, particularly carotid and 
cardiogenic stroke, two subphenotypes that show the strongest association to the 
10 PDE4D gene. 

REPRESENTATIVE TARGET POPULATION 

An individual at risk for stroke is an individual who has at least one risk 
factor, such as previous stroke or TIA, an at-risk haplotype in one or more stroke risk 

1 5 genes, an at-risk haplotype for the PDE4D gene; a polymorphism in a PDE4D gene; 
disregulation of PDE4D isoform expression; diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; a past or current smoker; an elevated 
inflammatory marker (e.g., a marker such as C-reactive protein (CRP), serum 
amyloid A, fibrinogen, tissue necrosis factor-alpha, a soluble vascular cell adhesion 

20 molecule (sVCAM), a soluble intervascular adhesion molecule (sICAM), E-selectin, 
matrix metalloprotease type-1, matrix metalloprotease type-2, matrix metalloprotease 
type-3, and matrix metalloprotease type-9); increased LDL cholesterol and/or 
decreased HDL cholesterol; and/or at least one previous myocardial infarction, 
concurrent MI, acute coronary syndrome, stable angina, atherosclerosis, carotid 

25 stenosis, peripheral vascular occlusive disease, or requires treatment for restoration 
of coronary artery blood flow {e.g., angioplasty, stent, coronary artery bypass graft). 

An individual who has a protective haplotype is one who is less likely to have 
a stroke. In another embodiment of the invention, an individual who is at risk for 
stroke is an individual who has a polymorphism in a PDE4D gene, in which the 

30 presence of the polymorphism is indicative of a susceptibility to stroke. An 
individual who has a protective haplotype and less likely to have a stroke is an 
individual who has a polymorphism in a PDE4D gene such as the A allele at 
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nucleotide position 142780 relative to SEQ ID NO: 1, in which the presence of the 
polymorphism is indicative of a protection from stroke. The term "gene," as used 
herein, refers to not only the sequence of nucleic acids encoding a polypeptide, but 
also the promoter regions, transcription enhancement elements, splice donor/acceptor 
5 sites, splice enhancer and silencer sequences and other regulators of splicing, and 
other non-transcribed nucleic acid elements. Representative polymorphisms include 
those presented in Table 11, below. 

In one embodiment of the invention, an individual who is at risk for stroke is 
an individual who has an at-risk haplotype in PDE4D, as described herein, 

1 0 particularly but not limited to ischemic stroke. Increased risk for the two maj or 
subtypes of ischemic stroke, carotid and cardiogenic stroke, can be assessed by 
screening for at-risk haplotype that comprises SNP5PDM361 194, 
SNP5PDM368135, SNP5PDM3 70640, SNP5PDM379372 and SNP5PDM408531 at 
the 5' UTR of PDE4D7. Results reported herein indicate that PDE4D is involved in 

15 pathogenesis of stroke through atherosclerosis. The major pathological process for 
carotid stroke and cardiogenic stroke is atherosclerosis. Thus, an individual who is 
at-risk for atherosclerosis, peripheral arterial occlusive disease, or myocardial 
infarction can also benefit from the teachings of the invention. 

20 ASSESSMENT FOR AT-RISK AND PROTECTIVE HAPLOTYPES 

A "haplotype," as described herein, refers to a combination of genetic 
markers ("alleles"), such as those set forth in Tables 1, 2C, 4A and 4B. hi a certain 
embodiment, the haplotype can comprise one or more alleles, two or more alleles, 
three or more alleles, four or more alleles, or five or more alleles. The genetic 

25 markers are particular "alleles" at "polymorphic sites" associated with PDE4D. A 
nucleotide position at which more than one sequence is possible in a population 
(either a natural population or a synthetic population, e.g., a library of synthetic 
molecules), is referred to herein as a "polymorphic site". Where a polymorphic site 
is a single nucleotide in length, the site is referred to as a single nucleotide 

30 polymorphism ("SNP"). For example, if at a particular chromosomal location, one 
member of a population has an adenine and another member of the population has a 
thymine at the same position, then this position is a polymorphic site, and, more 
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specifically, the polymorphic site is a SNP. Polymorphic sites can allow for 
differences in sequences based on substitutions, insertions or deletions. Each version 
of the sequence with respect to the polymorphic site is referred to herein as an 
"allele" of the polymorphic site. Thus, in the previous example, the SNP allows for 
5 both an adenine allele and a thymine allele. 

Typically, a reference sequence is referred to for a particular sequence. 
Alleles that differ from the reference are referred to as "variant" alleles. For 
example, the reference PDE4D sequence is described herein by SEQ ID NO: 1 . The 
term, "variant PDE4D", as used herein, refers to a sequence that differs from SEQ ID 

1 0 NO: 1 , but is otherwise substantially similar. The genetic markers that make up the 
haplotypes described herein are PDE4D variants. 

Additional valiants can include changes that affect a polypeptide, e.g., the 
PDE4D polypeptide. These sequence differences, when compared to a reference 
nucleotide sequence, can include the insertion or deletion of a single nucleotide, or of 

1 5 more than one nucleotide, resulting in a frame shift; the change of at least one 
nucleotide, resulting in a change in the encoded amino acid; the change of at least 
one nucleotide, resulting in the generation of a premature stop codon; the deletion of 
several nucleotides, resulting in a deletion of one or more amino acids encoded by 
the nucleotides; the insertion of one or several nucleotides, such as by unequal 

20 recombination or gene conversion, resulting in an interruption of the coding 

sequence of a reading frame; duplication of all or a part of a sequence; transposition; 
or a rearrangement of a nucleotide sequence, as described in detail above. Such 
sequence changes alter the polypeptide encoded by a PDE4D nucleic acid. For 
example, if the change in the nucleic acid sequence causes a frame shift, the frame 

25 shift can result in a change in the encoded amino acids, and/or can result in the 

generation of a premature stop codon, causing generation of a truncated polypeptide. 
Alternatively, a polymorphism associated with stroke or a susceptibility to stroke can 
be a synonymous change in one or more nucleotides (i.e., a change that does not 
result in a change in the amino acid sequence). Such a polymorphism can, for 

30 example, alter splice sites, affect the stability or transport of rrJRNA, or otherwise 

affect the transcription or translation of the polypeptide. The polypeptide encoded by 
the reference nucleotide sequence is the "reference" polypeptide with a particular 
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reference amino acid sequence, and polypeptides encoded by variant alleles are 
referred to as "variant" polypeptides with variant amino acid sequences. 

Haplotypes are a combination of genetic markers, e.g., particular alleles at 
polymorphic sites. The haplotypes described herein, e.g., having markers such as 
5 those shown in Table 3, Table 4A and 4B, are found more frequently in individuals 
with stroke than in individuals without stroke. Therefore, these haplotypes have 
predictive value for detecting stroke or a susceptibility to stroke in an individual. 
The haplotypes described herein are a combination of various genetic markers, e.g., 
SNPs and microsatellites. Therefore, detecting haplotypes can be accomplished by 

1 0 methods known in the art for detecting sequences at polymorphic sites, such as the 
methods described above. 

In certain methods described herein, an individual who is at risk for stroke is 
an individual in whom an at-risk haplotype is identified. In one embodiment, the at- 
risk haplotype is one that confers a significant risk of stroke. In one embodiment, 

15 significance associated with a haplotype is measured by an odds ratio. La a further 
embodiment, the significance is measured by a percentage. In one embodiment, a 
significant risk is measured as an odds ratio of at least about 1.2, including but not 
limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8 and 1.9. In a further embodiment, an odds 
ratio of at least 1 .2 is significant. In a further embodiment, an odds ratio of at least 

20 about 1.5 is significant. In a further embodiment, a significant increase in risk is at 
least about 1.7 is significant. In a fvuther embodiment, a significant increase in risk 
is at least about 20%, including but not limited to about 25%, 30%, 35%, 40%, 45%, 
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% and 98%. In a further 
embodiment, a significant increase in risk is at least about 50%. It is understood 

25 however, that identifying whether a risk is medically significant may also depend on 
a variety of factors, including the specific disease, the haplotype, and often, 
environmental factors. 

An at-risk haplotype in, or comprising portions of, the PDE4D gene, is one 
where the haplotype is more frequently present in an individual at risk for stroke 

30 (affected), compared to the frequency of its presence in a healthy individual 
(control), and wherein the presence of the haplotype is indicative of stroke or 
susceptibility to stroke. A protective haplotype in or comprising portions of the 
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PDE4D gene is one where the haplotype is more frequently present in an individual 
where the haplotype is protective against being affected by stroke compared to the 
frequency of its presence in an individual with stroke. The presence of the haplotype 
is indicative of a protection from stroke or protection from susceptibility to stroke as 
5 described above. 

Standard techniques for genotyping for the presence of SNPs and/or 
microsatellite markers can be used, such as fluorescent-based techniques (Chen, et 
at, Genome Res. 9, 492 (1999)), PCR, LCR, Nested PCR and other techniques for 
nucleic acid amplification. In one embodiment, the method comprises assessing in 

10 an individual the presence or frequency of SNPs and/or microsatellites in, 

comprising portions of, the PDE4Dgene, wherein an excess or higher frequency of 
the SNPs and/or microsatellites compared to a healthy control individual is indicative 
that the individual has stroke, or is susceptible to stroke. See, for example, Table 1, 
Table 2C, Table 2D, Table 3, Table 4A and 4B (below) for SNPs and markers that 

1 5 can form haplotypes that can be used as screening tools. These markers and SNPs 
can be identified in at-risk haploptypes. For example, an at-risk haplotype can 
include microsatellite markers and/or SNPs such as those set forth in Table 2C, Table 
4B and 4B. The presence of the haplotype is indicative of stroke, or a susceptibility 
to stroke, and therefore is indicative of an individual who falls within a target 

20 population for the treatment methods described herein. 

Haplotype analysis first involves defining a candidate susceptibility locus 
using LOD scores. The defined regions are then ultra-fine mapped with 
microsatellite markers with an average spacing between markers of less than lOOkb. 
All usable microsatellite markers that found in public databases and mapped within 

25 that region can be used. In addition, microsatellite markers identified within the 
deCODE genetics sequence assembly of the human genome can be used. The 
frequencies of haplotypes in the patient and the control groups using an expectation- 
maximization algorithm can be estimated (Dempster A. et al, 1977. R. Stat. Soc. 
B, 39: 1-389). An implementation of this algorithm that can handle missing 

30 genotypes and uncertainty with the phase can be used. Under the null hypothesis, the 
patients and the controls are assumed to have identical frequencies. Using a 
likelihood approach, an alternative hypothesis where a candidate at-risk-haplotype, 
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which can include the markers described herein, is allowed to have a higher 
frequency in patients than controls, while the ratios of the frequencies of other 
haplotypes are assumed to be the same in both groups is tested. Likelihoods are 
maximized separately under both hypotheses and a corresponding 1-df likelihood 
5 ratio statistics is used to evaluate the statistic significance. 

To look for at-risk-haplotypes in the 1-lod drop or protective haplotypes, for 
example, association of all possible combinations of genotyped markers is studied, 
provided those markers span a practical region. The combined patient and control 
groups can be randomly divided into two sets, equal in size to the original group of 
10 patients and controls. The haplotype analysis is then repeated and the most 
significant p-value registered is determined. This randomization scheme can be 
repeated, for example, over 100 times to construct an empirical distribution of p- 
values. 

In one embodiment, the at-risk haplotype is characterized by the presence of 
1 5 the polymorphism(s) represented by one or a combination of single nucleotide 
polymorphisms at nucleic acid positions 1425923, 1415979, 1414804, 1371388, 
1307403 and 1257206, relative to SEQ ID NO: 1. In another embodiment, a 
diagnostic method for susceptibility to stroke can comprise determining the presence 
of at-risk haplotype represented by one or a combination of single nucleotide 
20 polymorphisms and microsatellite markers at nucleic acid positions 263539, 252772, 
189780, 175259, 171240, 136550 and 120628, relative to SEQ ID NO: 1. In another 
embodiment, the at-risk haplotype is characterized by the following SNPs: 
SNP5PDM361194, SNP5PDM368135, SNP5PDM370640, SNP5PDM379372, and 
SNP5PDM408531 . In one embodiment, the protective haplotype comprises the A 
25 allele of SNP45 at position 142780 relative to SEQ ID NO: 1 . This haplotype is 
particularly useful for assessing susceptibility to the two major subtypes of ischemic 
stroke, carotid and cardiogenic stroke. In another embodiment, an at-risk haplotype, 
particularly for carotid and cardiogenic stroke, is characterized by use of 
microsatellite marker AC008818-1 to define the presence of an at-risk allele. 
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NUCLEIC ACID THERAPEUTIC AGENTS 

In another embodiment, a nucleic acid of the invention; a nucleic acid 
complementary to a nucleic acid of the invention; or a portion of such a nucleic acid 
(e.g., an oligonucleotide as described below); or a nucleic acid encoding a PDE4D 
5 polypeptide, can be used in "antisense" therapy, in which a nucleic acid (e.g. , an 
oligonucleotide) which specifically hybridizes to the mRNA and/or genomic DNA of 
a nucleic acid is administered or generated in situ. The antisense nucleic acid that 
specifically hybridizes to the mRNA and/or DNA inhibits expression of the 
polypeptide encoded by that mRNA and/or DNA, e.g., by inhibiting translation 

10 and/or transcription. Binding of the antisense nucleic acid can be by conventional 
base pair complementarity, or, for example, in the case of binding to DNA duplexes, 
through specific interaction in the major groove of the double helix. 

An antisense construct can be delivered, for example, as an expression 
plasmid as described above. When the plasmid is transcribed in the cell, it produces 

15 RNA that is complementary to a portion of the mRNA and/or DNA that encodes a 
PDE4D polypeptide. Alternatively, the antisense construct can be an oligonucleotide 
probe that is generated ex vivo and introduced into cells; it then inhibits expression 
by hybridizing with the mRNA and/or genomic DNA of the polypeptide. In one 
embodiment, the oligonucleotide probes are modified oligonucleotides that are 

20 resistant to endogenous nucleases, e.g., exonucleases and/or endonucleases, thereby 
rendering them stable in vivo. Exemplary nucleic acid molecules for use as antisense 
oligonucleotides are phosphoramidate, phosphothioate and methylphosphonate 
analogs of DNA (see also U.S. Patent Nos. 5,176,996, 5,264,564 and 5,256,775). 
Additionally, general approaches to constructing oligomers useful in antisense 

25 therapy are also described, for example, by Van der Krol et al. (Biotechniques 6:958- 
976 (1988)); and Stein et al. (Cancer Res. 48:2659-2668 (1988)). With respect to 
antisense DNA, oligodeoxyribonucleotides derived from the translation initiation site 
are preferred. 

To perform antisense therapy, oligonucleotides (mRNA, cDNA or DNA) are 
30 designed that are complementary to mRNA encoding the polypeptide. The antisense 
oligonucleotides bind to mRNA transcripts and prevent translation. Absolute 
complementarity, although preferred, is not required. A sequence "complementary" 
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to a portion of an RNA, as referred to herein, indicates that a sequence has sufficient 
complementarity to be able to hybridize with the RNA, forming a stable duplex; in 
the case of double-stranded antisense nucleic acids, a single strand of the duplex 
DNA may thus be tested, or triplex formation may be assayed. The ability to 
5 hybridize will depend on both the degree of complementarity and the length of the 
antisense nucleic acid, as described in detail above. Generally, the longer the 
hybridizing nucleic acid, the more base mismatches with an RNA it may contain and 
still form a stable duplex (or triplex, as the case may be). One skilled in the art can 
ascertain a tolerable degree of mismatch by use of standard procedures. 

10 The oligonucleotides used in antisense therapy can be DNA, RNA, or 

chimeric mixtures or derivatives or modified versions thereof, single-stranded or 
double-stranded. The oligonucleotides can be modified at the base moiety, sugar 
moiety, or phosphate backbone, for example, to improve stability of the molecule, 
hybridization, etc. The oligonucleotides can include other appended groups such as 

1 5 peptides (e.g. for targeting host cell receptors in vivo), or agents facilitating transport 
across the cell membrane (see, e.g., Letsinger et al, Proc. Natl. Acad. Sci. USA 
86:6553-6556 (1989); Lemaitre etal, Proc. Natl. Acad. Sci. USA 84:648-652 (1987); 
PCT International Publication No. WO 88/09810) or the blood-brain barrier (see, 
e.g., PCT International Publication No. WO 89/10134), or hybridization-triggered 

20 cleavage agents (see, e.g., Krol et al, BioTechniques 6:958-976 (1 988)) or 

intercalating agents. (See, e.g., Zon, Pharm.Res. 5: 539-549 (1988)). To this end, the 
oligonucleotide may be conjugated to another molecule (e.g., a peptide, hybridization 
triggered cross-linking agent, transport agent, hybridization-triggered cleavage 
agent). 

25 The antisense molecules are delivered to cells that express a PDE4D 

polypeptide in vivo. A number of methods can be used for delivering antisense DNA 
or RNA to cells; e.g., antisense molecules can be injected directly into the tissue site, 
or modified antisense molecules, designed to target the desired cells (e.g., antisense 
linked to peptides or antibodies that specifically bind receptors or antigens expressed 

30 on the target cell surface) can be administered systematically. Alternatively, in a 
another embodiment, a recombinant DNA construct is utilized in which the antisense 
oligonucleotide is placed under the control of a strong promoter (e.g., pol III or pol 
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II). The use of such a construct to transfect target cells in the patient results in the 
transcription of sufficient amounts of single stranded RNAs that will form 
complementary base pairs with the endogenous transcripts and thereby prevent 
translation of the mRNA. For example, a vector can be introduced in vivo such that 
5 it is taken up by a cell and directs the transcription of an antisense RNA. Such a 
vector can remain episomal or become chromosomally integrated, as long as it can 
be transcribed to produce the desired antisense RNA. Such vectors can be 
constructed by recombinant DNA technology methods standard in the art and 
described above. For example, a plasmid, cosmid, YAC or viral vector can be used 

10 to prepare the recombinant DNA construct that can be introduced directly into the 
tissue site. Alternatively, viral vectors can be used which selectively infect the 
desired tissue, in which case administration may be accomplished by another route 
(e.g., systemically). 

In another embodiment of the invention, small double-stranded interfering 

15 RNA (RNA interference (RNAi)) can be used. RNAi is a post-transcription process, 
in which double-stranded RNA is introduced, and sequence-specific gene silencing 
results, though catalytic degradation of the targeted mRNA. See, e.g. , Elbashir, 
S.M. et al, Nature 411:494-49% (2001); Lee, N.S., Nature Biotech. iP:500-505 
(2002); Lee, S-K. et al, Nature Medicine 8(7):6S1-6S6 (2002); the entire teachings 

20 of these references are incorporated herein by reference. 

Endogenous expression of a gene product can also be reduced by inactivating 
or "knocking out" the gene or its promoter using targeted homologous recombination 
(e.g., see Smithies et al, Nature 317:230-234 (1985); Thomas & Capecchi, Cell 
51:503-512 (1987); Thompson et al, Cell 5:313-321 (1989)). For example, an 

25 altered, non-functional gene (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous gene (either the coding regions or regulatory 
regions of the gene) can be used, with or without a selectable marker and/or a 
negative selectable marker, to transfect cells that express the gene in vivo. Insertion 
of the DNA construct, via targeted homologous recombination, results in inactivation 

30 of the gene. The recombinant DNA constructs can be directly administered or 
targeted to the required site in vivo using appropriate vectors, as described above. 
Alternatively, expression of non-altered genes can be increased using a similar 
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method: targeted homologous recombination can be used to insert a DNA construct 
comprising a non-altered functional gene, or the complement thereof, or a portion 
thereof, in place of an gene in the cell, as described above. In another embodiment, 
targeted homologous recombination can be used to insert a DNA construct 
5 comprising a nucleic acid that encodes a polypeptide variant that differs from that 
present in the cell. 

Alternatively, endogenous expression of a gene product can be reduced by 
targeting deoxyribonucleotide sequences complementary to the regulatory region 
(i.e., the promoter and/or enhancers) to form triple helical structures that prevent 

1 0 transcription of the gene in target cells in the body. (See generally, Helene, C, 
Anticancer Drug Des., 6(6):569-84 (1991); Helene, C. et al.,Ann. N.Y. Acad. Sci. 
660:27-36 (1992); and Maher, L. J., Bioassays 14(12):807-15 (1992)). Likewise, the 
antisense constructs described herein, by antagonizing the normal biological activity 
of the gene product, can be used in the manipulation of tissue, e.g., tissue 

15 differentiation, both in vivo and for ex vivo tissue cultures. Furthermore, the anti- 
sense techniques (e.g., microinjection of antisense molecules, or transfection with 
plasmids whose transcripts are anti-sense with regard to a nucleic acid RNA or 
nucleic acid sequence) can be used to investigate the role of one or more members of 
the PDE4D pathway in the development of disease-related conditions. Such 

20 techniques can be utilized in cell culture, but can also be used in the creation of 
transgenic animals. 

The therapeutic agents as described herein can be delivered in a composition, 
as described above, or alone. They can be administered systemically, or can be 
targeted to a particular tissue. The therapeutic agents can be produced by a variety of 

25 means, including chemical synthesis; recombinant production; in vivo production 
(e.g., a. transgenic animal, such as U.S. Patent No. 4,873,316 to Meade et al.% for 
example, and can be isolated using standard means such as those described herein. 
In addition, a combination of any of the above methods of treatment (e.g., 
administration of non-altered polypeptide in conjunction with antisense therapy 

30 targeting altered mRNA; administration of a first splicing variant in conjunction with 
antisense therapy targeting a second splicing variant) can also be used. 
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The invention additionally pertains to use of such therapeutic agents, as 
described herein, for the manufacture of a medicament for the treatment of stroke, 
TIA, MI, and/or atherosclerosis, e.g., using the methods described herein. 



5 MONITORING PROGRESS OF TREATMENT 

The current invention also pertains to methods of monitoring the 
effectiveness of treatment on the regulation of expression (e.g., relative or absolute 
expression) of one or more PDE4D isoforms at the RNA or protein level or its 
enzymatic activity. PDE4D message or protein or enzymatic activity can be 

1 0 measured in a sample of peripheral blood or cells derived therefrom. An assessment 
of the levels of expression or activity can be made before and during treatment with 
PDE4D therapeutic agents. 

For example, in one embodiment of the invention, an individual who is a 
member of the target population can be assessed for response to treatment with a 

1 5 PDE4D inhibitor, by examining cAMP levels or PDE4D enzymatic activity or 
absolute and/or relative levels of PDE4D protein or mRNA isoforms in peripheral 
blood in general or specific cell sub fractions or combination of cell sub fractions. In 
addition, variation such as haplotypes or mutations within or near (within 100 to 
200kb) of the PDE4D gene may be used to identify individuals who are at higher risk 

20 for stroke or TIA to increase the power and efficiency of clinical trials for 

pharmaceutical agents to prevent or treat first or subsequent stroke. The haplotypes 
and other variations may be used to exclude or fractionate patients in a clinical trial 
who are likely to have non-cAMP or non-PDE4D pathway involvement in their 
stroke risk in order to enrich patients who have other pathways involved and boost 

25 the power and sensitivity of the clinical trial. Such variation may be used as a 

pharmaco genomic test to guide selection of pharmaceutical agents for individuals. 

NUCLEIC ACIDS OF THE INVENTION 
Nucleic Acids, Portions and Variants 
30 All nucleotide positions are relative to SEQ ID NO: 1 . The nucleic acids, 

polypeptides and antibodies described herein can be used in methods of diagnosis of 
susceptibility to stroke, as well as in kits useful for diagnosis of a susceptibility to 
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stroke. In addition, the invention pertains to isolated nucleic acid molecules 
comprising a human PDE4D nucleic acid. The term, "PDE4D nucleic acid," as used 
herein, refers to an isolated nucleic acid molecule encoding PDE4D polypeptide. 
The PDE4D nucleic acid molecules of the present invention can be RNA, for 
example, mRNA, or DNA, such as cDNA and genomic DNA. DNA molecules can 
be double-stranded or single-stranded; single stranded RNA or DNA can be either 
the coding, or sense strand or the non-coding, or antisense strand. The nucleic acid 
molecule can include all or a portion of the coding sequence of the gene or nucleic 
acid and can further comprise additional non-coding sequences such as introns and 
non-coding 3' and 5' sequences (including regulatory sequences, for example, as well 
as promoters, transcription enhancement elements, splice donor/acceptor sites, etc.). 
For example, a PDE4D nucleic acid can comprise the nucleic acid of SEQ ID NO: 1 
which may optionally comprise at least one polymorphism as shown in Tables 11 
and 12, the complement thereof, or to a portion or fragment of such an isolated 
nucleic acid molecule (e.g., cDNA or the nucleic acid) that encodes PDE4D 
polypeptide. 

Additionally, the nucleic acid molecules of the invention can be fused to a 
marker sequence, for example, a sequence that encodes a polypeptide to assist in 
isolation or purification of the polypeptide. Such sequences include, but are not 
limited to, those that encode a glutathione-S-transferase (GST) fusion protein and 
those that encode a hemagglutinin A (HA) polypeptide marker from influenza. 

An "isolated" nucleic acid molecule, as used herein, is one that is separated 
from nucleic acids that normally flank the gene or nucleotide sequence (as in 
genomic sequences) and/or has been completely or partially purified from other 
transcribed sequences (e.g., as in an RNA library). For example, an isolated nucleic 
acid of the invention may be substantially isolated with respect to the complex 
cellular milieu in which it naturally occurs, or culture medium when produced by 
recombinant techniques, or chemical precursors or other chemicals when chemically 
synthesized. In some instances, the isolated material will form part of a composition 
(for example, a crude extract containing other substances), buffer system or reagent 
mix. hi other circumstances, the material may be purified to essential homogeneity, 
for example as determined by PAGE or column chromatography such as HPLC. 
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Preferably, an isolated nucleic acid molecule comprises at least about 50, 80 or 90% 
(on a molar basis) of all macromolecular species present. With regard to genomic 
DNA, the term "isolated" also can refer to nucleic acid molecules that are separated 
from the chromosome with which the genomic DNA is naturally associated. For 
5 example, the isolated nucleic acid molecule can contain less than about 5 kb, 4 kb, 3 
kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotides which flank the nucleic acid molecule 
in the genomic DNA of the cell from which the nucleic acid molecule is derived. 

The nucleic acid molecule can be fused to other coding or regulatory 
sequences and still be considered isolated. Thus, recombinant DNA contained in a 
1 0 vector is included in the definition of "isolated" as used herein. Also, isolated 
nucleic acid molecules include recombinant DNA molecules in heterologous host 
cells, as well as partially or substantially purified DNA molecules in solution. 
"Isolated" nucleic acid molecules also encompass in vz'vcand in vitro RNA 
transcripts of the DNA molecules of the present invention. An isolated nucleic acid 
1 5 molecule or nucleotide sequence can include a nucleic acid molecule or nucleotide 
sequence that is synthesized chemically or by recombinant means. Therefore, 
recombinant DNA contained in a vector is included in the definition of "isolated" as 
used herein. Also, isolated nucleotide sequences include recombinant DNA 
molecules in heterologous organisms, as well as partially or substantially purified 
20 DNA molecules in solution. In vivo and in vitro RNA transcripts of the DNA 
molecules of the present invention are also encompassed by "isolated" nucleotide 
sequences. Such isolated nucleotide sequences are useful in the manufacture of the 
encoded polypeptide, as probes for isolating homologous sequences {e.g., from other 
mammalian species), for gene mapping {e.g., by in situ hybridization with 
25 chromosomes), or for detecting expression of the gene in tissue {e.g., human tissue), 
such as by Northern blot analysis. 

The present invention also pertains to variant nucleic acid molecules which 
are not necessarily found in nature but which encode a PDE4D polypeptide {e.g., a 
polypeptide having the amino acid sequence of SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 
30 12 or 14), or another splicing variant of PDE4D polypeptide or polymorphic variant 
thereof. Thus, for example, DNA molecules which comprise a sequence that is 
different from the namrally-occurring nucleotide sequence but which, due to the 
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degeneracy of the genetic code, encode a PDE4D polypeptide of the present 
invention are also the subject of this invention. The invention also encompasses 
nucleotide sequences encoding portions (fragments), or encoding variant 
polypeptides such as analogues or derivatives of the PDE4D polypeptide. Such 
5 variants can be naturally-occurring, such as in the case of allelic variation or single 
nucleotide polymorphisms, or non-naturally-occurring, such as those induced by 
various mutagens and mutagenic processes. Intended variations include, but are not 
limited to, addition, deletion and substitution of one or more nucleotides that can 
result in conservative or non-conservative amino acid changes, including additions 
10 and deletions. Preferably the nucleotide (and/or resultant amino acid) changes are 
silent or conserved; that is, they do not alter the characteristics or activity of the 
PDE4D polypeptide. In one embodiment, the nucleotide sequences are fragments 
that comprise one or more polymorphic microsatellite markers. In another 
embodiment, the nucleotide sequences are fragments that comprise one or more 
1 5 single nucleotide polymorphisms in the PDE4D gene. 

Other alterations of the nucleic acid molecules of the invention can include, 
for example, labeling, methylation, internucleotide modifications such as uncharged 
linkages (e.g., methyl phosphonates, phosphotriesters, phosphoamidates, 
carbamates), charged linkages (e.g., phosphorothioates, phosphorodithioates), 
20 pendent moieties (e.g., polypeptides), intercalators (e.g., acridine, psoralen), 

chelators, alkylators, and modified linkages (e.g., alpha anomeric nucleic acids). 
Also included are synthetic molecules that mimic nucleic acid molecules in the 
ability to bind to a designated sequence via hydrogen bonding and other chemical 
interactions. Such molecules include, for example, those in which peptide linkages 
25 substitute for phosphate linkages in the backbone of the molecule. 

The invention also pertains to nucleic acid molecules that hybridize under 
high stringency hybridization conditions, such as for selective hybridization, to a 
nucleotide sequence described herein (e.g., nucleic acid molecules which specifically 
hybridize to a nucleotide sequence encoding polypeptides described herein, and, 
30 optionally, have an activity of the polypeptide). In one embodiment, the invention 
includes variants described herein which hybridize under high stringency 
hybridization conditions (e.g., for selective hybridization) to a nucleotide sequence 
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comprising a nucleotide sequence selected from SEQ ED NO: 1 which may 
optionally comprise at least one polymorphism as shown in Tables 1 1 and 12 or the 
complement thereof. In another embodiment, the invention includes variants 
described herein which hybridize under high stringency hybridization conditions 
5 (e.g., for selective hybridization) to a nucleotide sequence encoding an amino acid 
sequence selected from SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14 or 
polymorphic variant thereof. In another embodiment, the protein product of the 
variant that hybridizes under high stringency conditions has an activity of PDE4D. 
Such nucleic acid molecules can be detected and/or isolated by specific 
10 hybridization (e.g., under high stringency conditions). "Specific hybridization," as 
used herein, refers to the ability of a first nucleic acid to hybridize to a second 
nucleic acid in a manner such that the first nucleic acid does not hybridize to any 
nucleic acid other than to the second nucleic acid (e.g., when the first nucleic acid 
has a higher similarity to the second nucleic acid than to any other nucleic acid in a 
1 5 sample wherein the hybridization is to be performed). "Stringency conditions" for 
hybridization is a term of art which refers to the incubation and wash conditions, e.g., 
conditions of temperature and buffer concentration, which permit hybridization of a 
particular nucleic acid to a second nucleic acid; the first nucleic acid may be 
perfectly (i.e., 100%) complementary to the second, or the first and second may share 
20 some degree of complementarity which is less than perfect (e.g., 70%, 75%, 85%, 
95%). For example, certain high stringency conditions can be used which 
distinguish perfectly complementary nucleic acids from those of less 
complementarity. "High stringency conditions", "moderate stringency conditions" 
and "low stringency conditions" for nucleic acid hybridizations are explained on 
25 pages 2.10.1-2.10.16 and pages 6.3.1-6.3.6 in Current Protocols in Molecular 
Biology (Ausubel, F.M. et al, "Current Protocols in Molecular Biology" ', John 
Wiley & Sons, (1998), the entire teachings of which are incorporated by reference 
herein). The exact conditions which determine the stringency of hybridization 
depend not only on ionic strength (e.g., 0.2XSSC, 0.1XSSC), temperature (e.g., room 
30 temperature, 42°C, 68°C) and the concentration of destabilizing agents such as 

formamide or denaturing agents such as SDS, but also on factors such as the length 
of the nucleic acid sequence, base composition, percent mismatch between 
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hybridizing sequences and the frequency of occurrence of subsets of that sequence 
within other non-identical sequences. Thus, equivalent conditions can be determined 
by varying one or more of these parameters while maintaining a similar degree of 
identity or similarity between the two nucleic acid molecules. Typically, conditions 
5 are used such that sequences at least about 60%, at least about 70%, at least about 
80%, at least about 90% or at least about 95% or more identical to each other remain 
hybridized to one another. By varying hybridization conditions from a level of 
stringency at which no hybridization occurs to a level at which hybridization is first 
observed, conditions which will allow a given sequence to hybridize (e.g., 

1 0 selectively) with the most similar sequences in the sample can be determined. 

Exemplary conditions are described in Krause, M.H. and S.A. Aaronson, 
Methods in Enzymology, 200:546-556 (1991). Also, in, Ausubel, et at, "Current 
Protocols in Molecular Biology", John Wiley & Sons, (1998), which describes the 
detemiination of washing conditions for moderate or low stringency conditions. 

15 Washing is the step in which conditions are usually set so as to determine a minimum 
level of complementarity of the hybrids. Generally, starting from the lowest 
temperature at which only homologous hybridization occurs, each °C by which the 
final wash temperature is reduced (holding SSC concentration constant) allows an 
increase by 1% in the maximum extent of mismatching among the sequences that 

20 hybridize. Generally, doubling the concentration of SSC results in an increase in T m 
of ~ 17°C. Using these guidelines, the washing temperature can be determined 
empirically for high, moderate or low stringency, depending on the level of 
mismatch sought. 

For example, a low stringency wash can comprise washing in a solution 
25 containing 0.2XSSC/0. 1 % SDS for 10 min at room temperature; a moderate 
stringency wash can comprise washing in a prewarmed solution (42°C) solution 
containing 0.2XSSC/0.1% SDS for 15 min at 42°C; and a high stringency wash can 
comprise washing in prewarmed (68°C) solution containing 0.1XSSC/0.1%SDS for 
15 min at 68°C. Furthermore, washes can be performed repeatedly or sequentially to 
30 obtain a desired result as known in the art. Equivalent conditions can be determined 
by varying one or more of the parameters given as an example, as known in the art, 
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while maintaining a similar degree of identity or similarity between the target nucleic 
acid molecule and the primer or probe used. 

The percent homology or identity of two nucleotide or amino acid sequences 
can be determined by aligning the sequences for optimal comparison purposes (e.g., 
5 gaps can be introduced in the sequence of a first sequence for optimal alignment). 
The nucleotides or amino acids at corresponding positions are then compared, and 
the percent identity between the two sequences is a function of the number of 
identical positions shared by the sequences (i.e., % identity = # of identical 
positions/total # of positions x 100). When a position in one sequence is occupied by 

10 the same nucleotide or amino acid residue as the corresponding, position in the other 
sequence, then the molecules are homologous at that position. As used herein, 
nucleic acid or amino acid "homology" is equivalent to nucleic acid or amino acid 
"identity". In certain embodiments, the length of a sequence aligned for comparison 
purposes is at least 30%, for example, at least 40%, in certain embodiments at least 

15 60%, and in other embodiments at least 70%, 80%, 90% or 95% of the length of the 
reference sequence. The actual comparison of the two sequences can be 
accomplished by well-known methods, for example, using a mathematical algorithm. 
One, non-limiting example of such a mathematical algorithm is described in Karlin et 
al.,Proc. Natl. Acad. Set USA 90:5873-5877(1993). Such an algorithm is 

20 incorporated into the NBLAST and XBLAST programs (version 2.0) as described in 
Altschul et al. , Nucleic Acids Res. 25:389-3402 (1997). When utilizing BLAST and 
Gapped BLAST programs, the default parameters of the respective programs (e.g., 
NBLAST) can be used. In one embodiment, parameters for sequence comparison 
can be set at score=100, wordlength=12, or can be varied (e.g., W=5 or W=20). 

25 Another preferred non-limiting example of a mathematical algorithm utilized 

for the comparison of sequences is the algorithm of Myers and Miller, CABIOS 
(1989). Such an algorithm is incorporated into the ALIGN program (version 2.0) 
which is part of the GCG sequence alignment software package. When utilizing the 
ALIGN program for comparing amino acid sequences, a PAM120 weight residue 

30 table, a gap length penalty of 12, and a gap penalty of 4 can be used. Additional 
algorithms for sequence analysis are known in the art and include ADVANCE and 
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ADAM as described in Torellis andRobotti (1994) Comput. Appl. Bioscl, 10:3-5; 
and FASTA described in Pearson and Lipman (1988) PNAS, §5:2444-8. 

In another embodiment, the percent identity between two amino acid 
sequences can be accomplished using the GAP program in the GCG software 
5 package (Accelrys, Cambridge, UK) using either a Blossom 63 matrix or a PAM250 
matrix, and a gap weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. hi yet 
another embodiment, the percent identity between two nucleic acid sequences can be 
accomplished using the GAP program in the GCG software package, using a gap 
weight of 50 and a length weight of 3. 

1 0 The present invention also provides isolated nucleic acid molecules that 

contain a fragment or portion that hybridizes under highly stringent conditions to a 
nucleotide sequence comprising a nucleotide sequence selected from SEQ ID NO: 1 
which may optionally comprise at least one polymorphism as shown in Tables 1 1 
and 12 and the complement thereof, and also provides isolated nucleic acid 

1 5 molecules that contain a fragment or portion that hybridizes under highly stringent 
conditions to a nucleotide sequence encoding an amino acid sequence selected from 
SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or polymorphic variant thereof. The 
nucleic acid fragments of the invention are at least about 15, preferably at least about 
18, 20, 23 or 25 nucleotides, and can be 30, 40, 50, 100, 200 or more nucleotides in 

20 length. Longer fragments, for example, 30 or more nucleotides in length, which 
encode antigenic polypeptides described herein are particularly useful, such as for 
the generation of antibodies as described below. 

Probes and Primers 

25 In a related aspect, the nucleic acid fragments of the invention are used as 

probes or primers in assays such as those described herein. "Probes" or "primers" 
are oligonucleotides that hybridize in a base-specific manner to a complementary 
strand of nucleic acid molecules. By "base specific manner" is meant that the two 
sequences must have a degree of nucleotide complementarity sufficient for the 

30 primer or probe to hybridize. Accordingly, the primer or probe sequence is not 
required to be perfectly complementary to the sequence of the template. Non- 
complementary bases or modified bases can be interspersed into the primer or probe, 
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provided that base substitutions do not inhibit hybridization. The nucleic acid 
template may also include "non-specific priming sequences" or "nonspecific 
sequences" to which the primer or probe has varying degrees of complementarities. 
Such probes and primers include polypeptide nucleic acids, as described in Nielsen et 
5 al, Science, 254, 1497-1500 (1991). 

A probe or primer comprises a region of nucleic acid that hybridizes to at 
least about 15, for example about 20-25, and in certain embodiments about 40, 50 or 
75, consecutive nucleotides of a nucleic acid of the invention, such as a nucleic acid 
comprising a contiguous nucleic acid sequence of SEQ ID NO: 1 or the complement 

10 of SEQ ID NO: 1, or a nucleic acid sequence encoding an amino acid sequence of 
SEQ ED NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or polymorphic variant thereof. In 
certain embodiments, a probe or primer comprises 100 or fewer nucleotides, in 
certain embodiments, from 6 to 50 nucleotides, for example, from 12 to 30 
nucleotides. In other embodiments, the probe or primer is at least 70% identical to 

1 5 the contiguous nucleic acid sequence or to the complement of the contiguous 

nucleotide sequence, for example, at least 80% identical, in certain embodiments at 
least 90% identical, and in other embodiments at least 95% identical, or even capable 
of selectively hybridizing to the contiguous nucleic acid sequence or to the 
complement of the contiguous nucleotide sequence. Often, the probe or primer 

20 further comprises a label, e.g., radioisotope, fluorescent compound, enzyme, or 
enzyme co-factor. 

The nucleic acid molecules of the invention such as those described above 
can be identified and isolated using standard molecular biology techniques and the 
sequence information provided herein. For example, nucleic acid molecules can be 

25 amplified and isolated by the polymerase chain reaction using synthetic 

oligonucleotide primers designed based on one or more of the sequences provided in 
SEQ ID NO: 1 which may optionally comprise at least one polymorphism shown in 
Tables 1 1 and 12, and/or the complement thereof, or designed based on nucleotides 
based on sequences encoding one or more of the amino acid sequences provided 

30 herein. See generally PCR Technology: Principles and Applications for DNA 

Amplification (ed. H.A. Erlich, Freeman Press, NY, NY, 1992); PCR Protocols: A 
Guide to Methods and Applications (Eds. Tunis, et al, Academic Press, San Diego, 
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CA, 1990); Mattila et al, Nucleic Acids Res., 19:4967 (1991); Eckert et al, PCR 
Methods and Applications, 1 : 17 (1991); PCR (eds. McPherson et al. , IRL Press, 
Oxford); and U.S. Patent 4,683,202. The nucleic acid molecules can be amplified 
using cDNA, mRNA or genomic DNA as a template, cloned into an appropriate 
5 vector and characterized by DNA sequence analysis. 

Other suitable amplification methods include the ligase chain reaction (LCR) 
(see Wu and Wallace, Genomics, 4:560 (1989), Landegren et al, Science, 241:1077 

(1988) , transcription amplification (Kwoh et al, Proc. Natl. Acad. Sci. USA, 86:1 173 

(1989) ), and self-sustained sequence replication (Guatelli et al., Proc. Nat. Acad. Sci. 
1 0 USA, 87: 1 874 (1 990)) and nucleic acid based sequence amplification (NASBA). The 

latter two amplification methods involve isothermal reactions based on isothermal 
transcription, which produce both single stranded RNA (ssRNA) and double stranded 
DNA (dsDNA) as the amplification products in a ratio of about 30 or 1 00 to 1, 
respectively. 

1 5 The amplified DNA can be labeled {e.g. , with radiolabel or other reporter 

molecule) and used as a probe for screening a cDNA library derived from human 
cells, mRNA in zap express, ZIPLOX or other suitable vector. Corresponding clones 
can be isolated, DNA can obtained following in vivo excision, and the cloned insert 
can be sequenced in either or both orientations by art recognized methods to identify 

20 the correct reading frame encoding a polypeptide of the appropriate molecular 

weight. For example, the direct analysis of the nucleotide sequence of nucleic acid 
molecules of the present invention can be accomplished using well-known methods 
that are commercially available. See, for example, Sambrook et al, Molecular 
Cloning, A Laboratory Manual (2nd Ed., CSHP, New York 1989); Zyskind et al, 

25 Recombinant DNA Laboratory Manual, (Acad. Press, 1 988)). Using these or similar 
methods, the polypeptide and the DNA encoding the polypeptide can be isolated, 
sequenced and further characterized. 

Antisense nucleic acid molecules of the invention can be designed using the 
nucleotide sequences of SEQ ID NO: 1 and/or the complement of SEQ ID NO: 1, 

30 and/or a portion of SEQ ID NO: 1 or the complement of SEQ ID NO: 1 and/or a 

sequence encoding the amino acid sequences or SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 
12 and/or 14, or encoding a portion of SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 and/or 
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14, (wherein any one of these may optionally comprise at least one polymorphism as 
shown in Tables 1 1 and 12) and constructed using chemical synthesis and enzymatic 
ligation reactions using procedures known in the art. For example, an antisense 
nucleic acid molecule (e.g., an antisense oligonucleotide) can be chemically 
5 synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids, 
e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
Alternatively, the antisense nucleic acid molecule can be produced biologically using 

1 0 an expression vector into which a nucleic acid molecule has been subcloned in an 
antisense orientation (i.e., RNA transcribed from the inserted nucleic acid molecule 
will be of an antisense orientation to a target nucleic acid of interest). 

In general, the isolated nucleic acid sequences of the invention can be used as 
molecular weight markers on Southern gels, and as chromosome markers that are 

15 labeled to map related gene positions. The nucleic acid sequences can also be used 
to compare with endogenous DNA sequences inpatients to identify genetic disorders 
(e.g., a predisposition for or susceptibility to stroke), and as probes, such as to 
hybridize and discover related DNA sequences or to subtract out known sequences 
from a sample. The nucleic acid sequences can further be used to derive primers for 

20 genetic fingerprinting, to raise anti-polypeptide antibodies using DNA immunization 
techniques, and as an antigen to raise anti-DNA antibodies or elicit immune 
responses. Portions or fragments of the nucleotide sequences identified herein (and 
the corresponding complete gene sequences) can be used in numerous ways as 
polynucleotide reagents. For example, these sequences can be used to: (i) map their 

25 respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (ii) identify an individual from a minute biological sample (tissue 
typing); and (iii) aid in forensic identification of a biological sample. Additionally, 
the nucleotide sequences of the invention can be used to identify and express 
recombinant polypeptides for analysis, characterization or therapeutic use, or as 

30 markers for tissues in which the corresponding polypeptide is expressed, either 
constitutively, during tissue differentiation, or in diseased states. The nucleic acid 
sequences can additionally be used as reagents in the screening and/or diagnostic 
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assays described herein, and can also be included as components of kits (e.g., reagent 
kits) for use in the screening and/or diagnostic assays described herein. 

Vectors 

5 Another aspect of the invention pertains to nucleic acid constructs containing 

a nucleic acid molecule selected from the group consisting of SEQ ID NO: 1 which 
may optionally comprise at least one polymorphism shown in Tables 1 1 and 12 and 
the complement thereof (or a portion thereof). Yet another aspect of the invention 
pertains to nucleic acid constructs containing a nucleic acid molecule encoding the 

10 amino acid sequence of SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14 or 

polymorphic variant thereof. The constructs comprise a vector (e.g., an expression 
vector) into which a sequence of the invention has been inserted in a sense or 
antisense orientation. As used herein, the term "vector" refers to a nucleic acid 
molecule capable of transporting another nucleic acid to which it has been linked. 

1 5 One type of vector is a "plasmid", which refers to a circular double stranded DNA . 
loop into which additional DNA segments can be ligated. Another type of vector is a 
viral vector, wherein additional DNA segments can be ligated into the viral genome. 
Certain vectors are capable of autonomous replication in a host cell into which they 
are introduced (e.g., bacterial vectors having a bacterial origin of replication and 

20 episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian 

vectors) are integrated into the genome of a host cell upon introduction into the host 
cell, and thereby are replicated along with the host genome. Moreover, certain 
vectors, expression vectors, are capable of directing the expression of genes to which 
they are operably linked. In general, expression vectors of utility in recombinant 

25 DNA techniques are often in the form of plasmids. However, the invention is 
intended to include such other forms of expression vectors, such as viral vectors 
(e.g., replication defective retroviruses, adenoviruses and adeno-associated viruses) 
that serve equivalent functions. 

Preferred recombinant expression vectors of the invention comprise a nucleic 

30 acid molecule of the invention in a form suitable for expression of the nucleic acid 
molecule in a host cell. This means that the recombinant expression vectors include 
one or more regulatory sequences, selected on the basis of the host cells to be used 
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for expression, which is operably linked to the nucleic acid sequence to be expressed. 
Within a recombinant expression vector, "operably or operatively linked" is intended 
to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner which allows for expression of the nucleotide sequence 
5 (e.g., in an in vitro transcription/translation system or in a host cell when the vector is 
introduced into the host cell). The term "regulatory sequence" is intended to include 
promoters, enhancers and other expression control elements (e.g., polyadenylation 
signals). Such regulatory sequences are described, for example, in Goeddel, Gene 
Expression Technology: Methods in Enzymology 185, Academic Press, San Diego, 

10 CA (1990). Regulatory sequences include those which direct constitutive expression 
of a nucleotide sequence in many types of host cell and those which direct expression 
of the nucleotide sequence only in certain host cells (e.g., tissue-specific regulatory 
sequences). It will be appreciated by those skilled in the art that the design of the 
expression vector can depend on such factors as the choice of the host cell to be 

15 transformed and the level of expression of polypeptide desired. The expression 
vectors of the invention can be introduced into host cells to thereby produce 
polypeptides, including fusion polypeptides, encoded by nucleic acid molecules as 
described herein. 

The recombinant expression vectors of the invention can be designed for 
20 expression of a polypeptide of the invention in prokaryotic or eukaryotic cells, e.g., 
bacterial cells such as E. coli, insect cells (using baculovirus expression vectors), 
yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
supra. Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 
25 polymerase. 

Another aspect of the invention pertains to host cells into which a 
recombinant expression vector of the invention has been introduced. The terms "host 
cell" and "recombinant host cell" are used interchangeably herein. It is understood 
that such terms refer not only to the particular subject cell but also to the progeny or 
30 potential progeny of such a cell. Because certain modifications may occur in 
succeeding generations due to either mutation or environmental influences, such 
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progeny may not, in fact, be identical to the parent cell, but are still included within 
the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, a nucleic 
acid molecule of the invention can be expressed in bacterial cells {e.g., E. coli), 
5 insect cells, yeast or mammalian cells (such as Chinese hamster ovary cells (CHO) or 
COS cells). Other suitable host cells are known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection" are intended to refer to a variety of art- 

10 recognized techniques for introducing a foreign nucleic acid molecule {e.g., DNA) 
into a host cell, including calcium phosphate or calcium chloride co-precipitation, 
DEAE-dextran-mediated transfection, lipofection, or electroporation. Suitable 
methods for transforming or transfecting host cells can be found in Sambrook, et ah, 
{supra), and other laboratory manuals. 

1 5 For stable transfection of mammalian cells, it is known that, depending upon 

the expression vector and transfection technique used, only a small fraction of cells 
may integrate the foreign DNA into their genome. In order to identify and select 
these integrants, a gene that encodes a selectable marker {e.g., for resistance to 
antibiotics) is generally introduced into the host cells along with the gene of interest. 

20 Preferred selectable markers include those that confer resistance to drugs, such as 
G418, hygromycin and methotrexate. Nucleic acid molecules encoding a selectable 
marker can be introduced into a host cell on the same vector as the nucleic acid 
molecule of the invention or can be introduced on a separate vector. Cells stably 
transfected with the introduced nucleic acid molecule can be identified by drug 

25 selection {e.g., cells that have incorporated the selectable marker gene will survive, 
while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
culture, can be used to produce {i.e., express) a polypeptide of the invention. 
Accordingly, the invention further provides methods for producing a polypeptide 

30 using the host cells of the invention. In one embodiment, the method comprises 
culturing the host cell of invention (into which a recombinant expression vector 
encoding a polypeptide of the invention has been introduced) in a suitable medium 
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such that the polypeptide is produced. In another embodiment, the method further 
comprises isolating the polypeptide from the medium or the host cell. 

The host cells of the invention can also be used to produce nonhuman 
transgenic animals. For example, in one embodiment, a host cell of the invention is a 
5 fertilized oocyte or an embryonic stem cell into which a nucleic acid molecule of the 
invention has been introduced (e.g., an exogenous PDE4D gene, or an exogenous 
nucleic acid encoding PDE4D polypeptide). Such host cells can then be used to 
create non-human transgenic animals in which exogenous nucleotide sequences have 
been introduced into the genome or homologous recombinant animals in which 

10 endogenous nucleotide sequences have been altered. Such animals are useful for 
studying the function and/or activity of the nucleotide sequence and polypeptide 
encoded by the sequence and for identifying and/or evaluating modulators of their 
activity. As used herein, a "transgenic animal" is a non-human animal, preferably a 
mammal, more preferably a rodent such as a rat or mouse, in which one or more of 

15 the cells of the animal include a transgene. Other examples of transgenic animals 
include non-human primates, sheep, dogs, cows, goats, chickens and amphibians. A 
transgene is exogenous DNA which is integrated into the genome of a cell from 
which a transgenic animal develops and which remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more 

20 cell types or tissues of the transgenic animal. As used herein, an "homologous 

recombinant animal" is a non-human animal, preferably a mammal, more preferably 
a mouse, in which an endogenous gene has been altered by homologous 
recombination between the endogenous gene and an exogenous DNA molecule 
introduced into a cell of the animal, e.g., an embryonic cell of the animal, prior to 

25 development of the animal. 

Methods for generating transgenic animals via embryo manipulation and 
microinjection, particularly animals such as mice, have become conventional in the 
art and are described, for example, in U.S. Patent Nos. 4,736,866 and 4,870,009, U.S. 
Patent No. 4,873,191 and inHogan, Manipulating the Mouse Embryo (Cold Spring 

30 Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). Methods for 

constructing homologous recombination vectors and homologous recombinant 
animals are described further in Bradley (1991) Current Opinion in Bio/Technology, 
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2:823-829 and in PCT Publication Nos. WO 90/1 1354, WO 91/01 140, WO 92/0968, 
and WO 93/04169. Clones of the non-human transgenic animals described herein 
can also be produced according to the methods described in Wilmut et al (1997) 
Nature, 355:810-813 and PCT Publication Nos. WO 97/07668 and WO 97/07669. 

5 

POLYPEPTIDES OF THE INVENTION 

The present invention also pertains to isolated polypeptides encoded by 
PDE4D ("PDE4D polypeptides") and fragments and variants thereof, as well as 
polypeptides encoded by nucleotide sequences described herein {e.g., other splicing 
10 variants). The term "polypeptide" refers to a polymer of amino acids, and not to a 
specific length; thus, peptides, oligopeptides and proteins are included within the 
definition of a polypeptide. As used herein, a polypeptide is said to be "isolated" or 
"purified" when it is substantially free of cellular material when it is isolated from 
recombinant and non-recombinant cells, or free of chemical precursors or other 
15 chemicals when it is chemically synthesized. A polypeptide, however, can be joined 
to another polypeptide with which it is not normally associated in a cell (e.g., in a 
"fusion protein") and still be "isolated" or "purified." 

The polypeptides of the invention can be purified to homogeneity. It is 
understood, however, that preparations in which the polypeptide is not purified to 
20 homogeneity are useful. The critical feature is that the preparation allows for the 
desired function of the polypeptide, even in the presence of considerable amounts of 
other components. Thus, the invention encompasses various degrees of purity. In 
one embodiment, the language "substantially free of cellular material" includes 
preparations of the polypeptide having less than about 30% (by dry weight) other 
25 proteins (i. e., contaminating protein), less than about 20% other proteins, less than 
about 10% other proteins, or less than about 5% other proteins. 

When a polypeptide is recombinantly produced, it can also be substantially 
free of culture medium, i.e., culture medium represents less than about 20%, less 
than about 10%, or less than about 5% of the volume of the polypeptide preparation. 
30 The language "substantially free of chemical precursors or other chemicals" includes 
preparations of the polypeptide in which it is separated from chemical precursors or 
other chemicals that are involved in its synthesis. In one embodiment, the language 
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"substantially free of chemical precursors or other chemicals" includes preparations 
of the polypeptide having less than about 30% (by dry weight) chemical precursors 
or other chemicals, less than about 20% chemical precursors or other chemicals, less 
than about 10% chemical precursors or other chemicals, or less than about 5% 
5 chemical precursors or other chemicals. 

In one embodiment, a polypeptide of the invention comprises an amino acid 
sequence encoded by a nucleic acid molecule comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NO: 1 which may optionally comprise 
at least one polymorphism shown in Tables 11 and 12 and complements and portions 

10 thereof, e.g., SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or a portion or 
polymorphic variant thereof. However, the polypeptides of the invention also 
encompass fragment and sequence variants. Variants include a substantially 
homologous polypeptide encoded by the same genetic locus in an organism, i.e., an 
allelic variant, as well as other splicing variants. Variants also encompass 

1 5 polypeptides derived from other genetic loci in an organism, but having substantial 
homology to a polypeptide encoded by a nucleic acid molecule comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NO: 1 which may 
optionally comprise at least one polymorphism shown in Tables 1 1 and 12 and 
complements and portions thereof, or having substantial homology to a polypeptide 

20 encoded by a nucleic acid molecule comprising a nucleotide sequence selected from 
the group consisting of nucleotide sequences encoding SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 
9, 10, 12 or 14, or polymorphic variants thereof. Variants also include polypeptides 
substantially homologous or identical to these polypeptides but derived from another 
organism, i.e., an ortholog. Variants also include polypeptides that are substantially 

25 homologous or identical to these polypeptides that are produced by chemical 

synthesis. Variants also include polypeptides that are substantially homologous or 
identical to these polypeptides that are produced by recombinant methods. 

As used herein, two polypeptides (or a region of the polypeptides) are 
substantially homologous or identical when the amino acid sequences are at least 

30 about 45-55%, in certain embodiments at least about 70-75%, and in other 

embodiments at least about 80-85%, and in others greater than about 90% or more 
homologous or identical. A substantially homologous amino acid sequence, 
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according to the present invention, will be encoded by a nucleic acid molecule 
hybridizing to SEQ ID NO: 1 which may optionally comprise at least one 
polymorphism shown in Tables 1 1 and 12, or portion thereof, under stringent 
conditions as more particularly described above, or will be encoded by a nucleic acid 
5 molecule hybridizing to a nucleic acid sequence encoding SEQ ID NO: 2, 3, 4, 5, 6, 
7, 8, 9, 10, 12 or 14, portion thereof or polymorphic variant thereof, under stringent 
conditions as more particularly described thereof. 

The invention also encompasses polypeptides having a lower degree of 
identity but having sufficient similarity so as to perform one or more of the same 

1 0 functions performed by a polypeptide encoded by a nucleic acid molecule of the 
invention. Similarity is determined by conserved amino acid substitution. Such 
substitutions are those that substitute a given amino acid in a polypeptide by another 
amino acid of like characteristics. Conservative substitutions are likely to be 
phenotypically silent. Typically seen as conservative substitutions are the 

15 replacements, one for another, among the aliphatic amino acids Ala, Val, Leu and 
He; interchange of the hydroxyl residues Ser and Thr, exchange of the acidic residues 
Asp and Glu, substitution between the amide residues Asn and Gin, exchange of the 
basic residues Lys and Arg and replacements among the aromatic residues Phe and 
Tyr. Guidance concerning which amino acid changes are likely to be phenotypically 

20 silent are found in Bowie et al, Science 2¥7:1306-1310 (1990). 

A variant polypeptide can differ in amino acid sequence by one or more 
substitutions, deletions, insertions, inversions, fusions, and truncations or a 
combination of any of these. Further, variant polypeptides can be fully functional or 
can lack function in one or more activities. Fully functional variants typically contain 

25 only conservative variation or variation in non-critical residues or in non-critical 
regions. Functional variants can also contain substitution of similar amino acids that 
result in no change or an insignificant change in function. Alternatively, such 
substitutions may positively or negatively affect function to some degree. Non- 
functional variants typically contain one or more non-conservative amino acid 

30 substitutions, deletions, insertions, inversions, or truncation or a substitution, 
insertion, inversion, or deletion in a critical residue or critical region. 
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Amino acids that are essential for function can be identified by methods 
known in the art, such as site-directed mutagenesis or alanine-scanning mutagenesis 
(Cunningham et al. , Science, 244: 1081-1085 (1989)). The latter procedure 
introduces single alanine mutations at every residue in the molecule. The resulting 
5 mutant molecules are then tested for biological activity in vitro, or in vitro 
proliferative activity. Sites that are critical for polypeptide activity can also be 
determined by structural analysis such as crystallization, nuclear magnetic resonance 
or photoaffmity labeling (Smith et al, J. Mol. Biol, 224:899-904 (1992); de Vos et 
al, Science, 255:306-312 (1992)). 

1 0 The invention also includes polypeptide fragments of the polypeptides of the 

invention. Fragments can be derived from a polypeptide encoded by a nucleic acid 
molecule comprising SEQ ID NO: 1 which may optionally comprise at least one 
polymorphism shown in Tables 11 and 12 or a portion thereof and the complements 
thereof (e.g., SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or other splicing 

15 variants). However, the invention also encompasses fragments of the variants of the 
polypeptides described herein. As used herein, a fragment comprises at least 6 
contiguous amino acids. Useful fragments include those that retain one or more of 
the biological activities of the polypeptide as well as fragments that can be used as an 
immunogen to generate polypeptide-specific antibodies. 

20 Biologically active fragments (peptides which are, for example, 6, 9, 12, 15, 

16, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or more amino acids in length) can 
comprise a domain, segment, or motif that has been identified by analysis of the 
polypeptide sequence using well-known methods, e.g., signal peptides, extracellular 
domains, one or more transmembrane segments or loops, ligand binding regions, 

25 zinc finger domains, DNA binding domains, acylation sites, glycosylation sites, or 
phosphorylation sites. 

Fragments can be discrete (not fused to other amino acids or polypeptides) or 
can be within a larger polypeptide. Further, several fragments can be comprised 
within a single larger polypeptide. In one embodiment a fragment designed for 

30 expression in a host can have heterologous pre- and pro-polypeptide regions fused to 
the amino terminus of the polypeptide fragment and an additional region fused to the 
carboxyl terminus of the fragment. 
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The invention thus provides chimeric or fusion polypeptides. These comprise 
a polypeptide of the invention operatively linked to a heterologous protein or 
polypeptide having an amino acid sequence not substantially homologous to the 
polypeptide. "Operatively linked" indicates that the polypeptide and the 
5 heterologous protein are fused in-frame. The heterologous protein can be fused to 
the N-terminus or C-terminus of the polypeptide. In one embodiment the fusion 
polypeptide does not affect function of the polypeptide per se. For example, the 
fusion polypeptide can be a GST-fusion polypeptide in which the polypeptide 
sequences are fused to the C-terminus of the GST sequences. Other types of fusion 

10 polypeptides include, but are not limited to, enzymatic fusion polypeptides, for 
example P-galactosidase fusions, yeast two-hybrid GAL fusions, poly-His fusions 
and Ig fusions. Such fusion polypeptides, particularly poly-His fusions, can facilitate 
the purification of recombinant polypeptide. In certain host cells (e.g., mammalian 1 
host cells), expression and/or secretion of a polypeptide can be increased by using a 

15 heterologous signal sequence. Therefore, in another embodiment, the fusion 
polypeptide contains a heterologous signal sequence at its N-terminus. 

EP-A-0 464 533 discloses fusion proteins comprising various portions of 
immunoglobulin constant regions. The Fc is useful in therapy and diagnosis and thus 
results, for example, in improved pharmacokinetic properties (EP-A 0232 262). In 

20 drug discovery, for example, human proteins have been fused with Fc portions for 
the purpose of high-throughput screening assays to identify antagonists. Bennett et 
al, Journal of Molecular Recognition, 5:52-58 (1995) and Johanson et al, The 
Journal of Biological Chemistry, 270,16:9459-9471 (1995). Thus, this invention 
also encompasses soluble fusion polypeptides containing a polypeptide of the 

25 invention and various portions of the constant regions of heavy or light chains of 
immunoglobulins of various subclasses (IgG, IgM, IgA, IgE). 

A chimeric or fusion polypeptide can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide 
sequences are ligated together in-frame in accordance with conventional techniques. 

30 In another embodiment, the fusion gene can be synthesized by conventional 

techniques including automated DNA synthesizers. Alternatively, PCR amplification 
of nucleic acid fragments can be carried out using anchor primers which give rise to 
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complementary overhangs between two consecutive nucleic acid fragments which 
can subsequently be annealed and re-amplified to generate a chimeric nucleic acid 
sequence (see Ausubel et al, Current Protocols in Molecular Biology, 1992). 
Moreover, many expression vectors are commercially available that already encode a 
5 fusion moiety (e.g., a GST protein). A nucleic acid molecule encoding a polypeptide 
of the invention can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the polypeptide. 

The isolated polypeptide can be purified from cells that naturally express it, 
purified from cells that have been altered to express it (recombinant), or synthesized 

1 0 using known protein synthesis methods. In one embodiment, the polypeptide is 
produced by recombinant DNA techniques. For example, a nucleic acid molecule 
encoding the polypeptide is cloned into an expression vector, the expression vector 
introduced into a host cell and the polypeptide expressed in the host cell. The 
polypeptide can then be isolated from the cells by an appropriate purification scheme 

, 1 5 using standard protein purification techniques. 

In general, polypeptides of the present invention can be used as a molecular 
weight marker on SDS-PAGE gels or on molecular sieve gel filtration columns using 
art-recognized methods. The polypeptides of the present invention can be used to 
raise antibodies or to elicit an immune response. The polypeptides can also be used 

20 as a reagent, e.g., a labeled reagent, in assays to quantitatively determine levels of the 
polypeptide or a molecule to which it binds (e.g., a receptor or a ligand) in biological 
fluids. The polypeptides can also be used as markers for cells or tissues in which the 
corresponding polypeptide is preferentially expressed, either constitutively, during 
tissue differentiation, or in a diseased state. The polypeptides can be used to isolate a 

25 corresponding binding agent, e.g., receptor or ligand, such as, for example, in an 
interaction trap assay, and to screen for peptide or small molecule antagonists or 
agonists of the binding interaction. 

ANTIBODIES OF THE INVENTION 
30 Polyclonal and/or monoclonal antibodies that specifically bind one form of 

the gene product but not to the other form of the gene product are also provided. 
Antibodies are also provided that bind a portion of either the variant or the reference 
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gene product that contains the polymorphic site or sites. The invention provides 
antibodies to the polypeptides and polypeptide fragments of the invention, e.g., 
having an amino acid sequence encoded by SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 
or 14, or a portion thereof, or having an amino acid sequence encoded by a nucleic 
5 acid molecule comprising all or a portion of SEQ ID NO: 1 which may optionally 
comprise at least one polymorphism shown in Tables 1 1 and 12 (e.g., SEQ TD NO: 
2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or another splicing variant or portion thereof). The 
term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin molecules, i.e., molecules that 

1 0 contain an antigen binding site that specifically binds an antigen. A molecule that 
specifically binds to a polypeptide of the invention is a molecule that binds to that 
polypeptide or a fragment thereof, but does not substantially bind other molecules in 
a sample, e.g., a biological sample, which naturally contains the polypeptide. 
Examples of immunologically active portions of immunoglobulin molecules include 

1 5 F(ab) and F(ab')2 fragments which can be generated by treating the antibody with an . 
enzyme such as pepsin. The invention provides polyclonal and monoclonal 
antibodies that bind to a polypeptide of the invention. The term "monoclonal 
antibody" or "monoclonal antibody composition", as used herein, refers to a 
population of antibody molecules that contain only one species of an antigen binding 

20 site capable of immunoreacting with a particular epitope of a polypeptide of the 
invention. A monoclonal antibody composition thus typically displays a single 
binding affinity for a particular polypeptide of the invention with which it 
immunoreacts. 

Polyclonal antibodies can be prepared as described above by immunizing a 
25 suitable subject with a desired immunogen, e.g., polypeptide of the invention or 

fragment thereof. The antibody titer in the immunized subject can be monitored over 
time by standard techniques, such as with an enzyme linked immunosorbent assay 
(ELISA) using immobilized polypeptide. If desired, the antibody molecules directed 
against the polypeptide can be isolated from the mammal (e.g., from the blood) and 
30 further purified by welHaiown techniques, such as protein A chromatography to 
obtain the IgG fraction. At an appropriate time after immunization, e.g., when the 
antibody titers are highest, antibody-producing cells can be obtained from the subject 
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and used to prepare monoclonal antibodies by standard techniques, such as the 
hybridoma technique originally described by Kohler and Milstein (1975) Nature, 
255:495-497, the human B cell hybridoma technique (Kozbor et al (1983) Immunol. 
Today, 4:12), the EBV-hybridoma technique (Cole et al. (1985), Monoclonal 
5 Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96) or trioma techniques. 
The technology for producing hybridomas is well known (see generally Current 
Protocols in Immunology (1994) Coligan et al. (eds.) John Wiley & Sons, Inc., New 
York, NY). Briefly, an immortal cell line (typically a myeloma) is fused to 
lymphocytes (typically splenocytes) from a mammal immunized with an immunogen 

1 0 as described above, and the culture supernatants of the resulting hybridoma cells are 
screened to identify a hybridoma producing a monoclonal antibody that binds a 
polypeptide of the invention. 

Any of the many well known protocols used for fusing lymphocytes and 
immortalized cell lines can be applied for the purpose of generating a monoclonal 

1 5 antibody to a polypeptide of the invention (see, e.g., Current Protocols in 
Immunology, supra; Galfre et al. (1977) Nature, 256:55052; R.H. Kenneth, in 
Monoclonal Antibodies: A New Dimension In Biological Analyses, Plenum 
Publishing Corp., New York, New York (1980); and Lerner (1981) Yale J. Biol. 
Med., 54:387-402. Moreover, the ordinarily skilled worker will appreciate that there 

20 are many variations of such methods that also would be useful. 

Alternative to preparing monoclonal antibody-secreting hybridomas, a 
monoclonal antibody to a polypeptide of the invention can be identified and isolated 
by screening a recombinant combinatorial immunoglobulin library {e.g., an antibody 
phage display library) with the polypeptide to thereby isolate immunoglobulin library 

25 members that bind the polypeptide. Kits for generating and screening phage display 
libraries are commercially available (e.g., the Pharmacia Recombinant Phage 
Antibody System, Catalog No. 27-9400-01; and the Stratagene SurfZAP™ Phage 
Display Kit, Catalog No. 240612). Additionally, examples of methods and reagents 
particularly amenable for use in generating and screening antibody display library 

30 can be found in, for example, U.S. Patent No. 5,223,409; PCT Publication No. WO 
92/18619; PCT Publication No. WO 91/17271; PCT Publication No. WO 92/20791; 
PCT Publication No. WO 92/15679; PCT Publication No. WO 93/01288; PCT 
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Publication No. WO 92/01047; PCT Publication No. WO 92/09690; PCT Publication 
No. WO 90/02809; Fuchs et al. (1991) Bio/Technology, 9:1370-1372; Hay et al. 
(1992) Hum. Antibod. Hybridomas, 5:81-85; Huse et al. (1989) Science, 246:1215- 
1281; Griffiths et al. (1993) jEMBO J., 72:725-734. 
5 Additionally, recombinant antibodies, such as chimeric and humanized 

monoclonal antibodies, comprising both human and non-human portions, which can 
be made using standard recombinant DNA techniques, are within the scope of the 
invention. Such chimeric and humanized monoclonal antibodies can be produced by 
recombinant DNA techniques known in the art. 

10 In general, antibodies of the invention (e.g., a monoclonal antibody) can be 

used to isolate a polypeptide of the invention by standard techniques, such as affinity 
chromatography or immunoprecipitation. A polypeptide-specific antibody can 
facilitate the purification of natural polypeptide from cells and of recombinantly 
produced polypeptide expressed in host cells. Moreover, an antibody specific for a 

15 polypeptide of the invention can be used to detect the polypeptide (e.g., in a cellular 
lysate, cell supernatant, or tissue sample) in order to evaluate the abundance and 
pattern of expression of the polypeptide. Antibodies can be used diagnostically to 
monitor protein levels in tissue as part of a clinical testing procedure, e.g., to, for 
example, determine the efficacy of a given treatment regimen. Coupling the 

20 antibody to a detectable substance can facilitate detection. Examples of detectable 
substances include various enzymes, prosthetic groups, fluorescent materials, 
luminescent materials, bioluminescent materials, and radioactive materials. 
Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, 
P-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 

25 complexes include streptavidin/biotin and avidin/biotin; examples of suitable 

fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an 
example of a luminescent material includes luminol; examples of bioluminescent 
materials include luciferase, luciferin, and aequorin, and examples of suitable 

30 radioactive material include 1251, 1311, 35S or 3H. 
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DIAGNOSTIC ASSAYS 

The nucleic acids, probes, primers, polypeptides and antibodies described 
herein can be used in methods of diagnosis of stroke or diagnosis of a susceptibility 
to stroke or to a disease or condition associated with an stroke gene, such as PDE4D, 
5 as well as in kits useful for diagnosis of stroke or a susceptibility to stroke or to a 
disease or condition associated with PDE4D. In one embodiment, the kit useful for 
diagnosis of stroke or susceptibility to stroke, or to a disease or condition associated 
with PDE4D comprises primers as described herein, wherein the primers contain one 
or more of the SNPs identified herein. In parallel, definition of stroke risk 

1 0 associated with PDE4D/cAMP pathway is useful and novel to define subgroups of 
individuals who would be best treated by pharmaceutical agents acting on PDE4D 
and/ cAMP pathways (and vice versa). 

In one embodiment of the invention, diagnosis of stroke or susceptibility to 
stroke (or diagnosis of or susceptibility to a disease or condition associated with 

15 PDE4D) is made by detecting a polymorphism in a PDE4D nucleic acid as described 
herein. The polymorphism can be an alteration in a PDE4D nucleic acid, such as the ■ 
insertion or deletion of a single nucleotide, or of more than one nucleotide, resulting 
in a frame shift alteration; the change of at least one nucleotide, resulting in a change 
in the encoded amino acid; the change of at least one nucleotide, resulting in the 

20 generation of a premature stop codon; the deletion of several nucleotides, resulting in 
a deletion of one or more amino acids encoded by the nucleotides; the insertion of 
one or several nucleotides, such as by unequal recombination or gene conversion, 
resulting in an interruption of the coding sequence of the gene or nucleic acid; 
duplication of all or a part of the gene or nucleic acid; transposition of all or a part of 

25 the gene or nucleic acid; or rearrangement of all or a part of the gene or nucleic acid. 
More than one such alteration may be present in a single gene or nucleic acid. Such 
sequence changes cause an alteration in the polypeptide encoded by a PDE4D 
nucleic acid. For example, if the alteration is a frame shift alteration, the frame shift 
can result in a change in the encoded amino acids, and/or can result in the generation 

30 of a premature stop codon, causing generation of a truncated polypeptide. 

Alternatively, a polymorphism associated with a disease or condition associated with 
a PDE4D nucleic acid or a susceptibility to a disease or condition associated with a 
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PDE4D nucleic acid can be a synonymous alteration in one or more nucleotides (i.e., 
an alteration that does not result in a change in the polypeptide encoded by a PDE4D 
nucleic acid). For diagnostic applications, there may be polymorphisms informative 
for prediction of disease risk that are in linkage disequilibrium with the functional 
5 polymorphism. Such a polymorphism may alter splicing sites, affect the stability or 
transport of mRNA, or otherwise affect the transcription or translation of the nucleic 
acid. A PDE4D nucleic acid that has any of the alteration described above is referred 
to herein as an "altered nucleic acid." 

In a first method of diagnosing stroke or a susceptibility to stroke, 

1 0 hybridization methods, such as Southern analysis, Northern analysis, or in situ 

hybridizations, can be used (see Current Protocols in Molecular Biology, Ausubel, F. 
et al, eds., John Wiley & Sons, including all supplements through 1999). For 
example, a biological sample from a test subject (a "test sample") of genomic DNA, 
RNA, or cDNA, is obtained from an individual suspected of having, being 

15 susceptible to or predisposed for, or carrying a defect for, a susceptibility to a disease 
or condition associated with a PDE4D nucleic acid (the "test individual"). The 
individual can be an adult, child, or fetus. The test sample can be from any source 
which contains genomic DNA, such as a blood sample, sample of amniotic fluid, 
sample of cerebrospinal fluid, or tissue sample from skin, muscle, buccal or 

20 conjunctival mucosa, placenta, gastrointestinal tract or other organs. A test sample 
of DNA from fetal cells or tissue can be obtained by appropriate methods, such as by 
amniocentesis or chorionic villus sampling. The DNA, RNA, or cDNA sample is 
then examined to determine whether a polymorphism in a stroke nucleic acid is 
present, and/or to determine which splicing variant(s) encoded by the PDE4D is 

25 present. The presence of the polymorphism or splicing variant(s) can be indicated by 
hybridization of the nucleic acid in the genomic DNA, RNA, or cDNA to a nucleic 
acid probe. A "nucleic acid probe," as used herein, can be a DNA probe or an RNA 
probe; the nucleic acid probe can contain at least one polymorphism in a PDE4D 
nucleic acid or contains a nucleic acid encoding a particular splicing variant of a 

30 PDE4D nucleic acid. The probe can be any of the nucleic acid molecules described 
above (e.g., the nucleic acid, a fragment, a vector comprising the nucleic acid, a 
probe or primer, etc.). 
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To diagnose a susceptibility to stroke, a hybridization sample is formed by 
contacting the test sample containing PDE4D, with at least one nucleic acid probe. 
A preferred probe for detecting mRNA or genomic DNA is a labeled nucleic acid 
probe capable of hybridizing to mRNA or genomic DNA sequences described 
5 herein. The nucleic acid probe can be, for example, a full-length nucleic acid 

molecule, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 
250 or 500 nucleotides in length and sufficient to specifically hybridize under 
stringent conditions to appropriate mRNA or genomic DNA. For example, the 
nucleic acid probe can be all or a portion of SEQ ID NO: 1 which may optionally 
10 comprise at least one polymorphism shown in Tables 1 1 and 12, or the complement 
thereof, or a portion thereof; or can be a nucleic acid encoding a portion of SEQ ID 
NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14. Other suitable probes for use in the diagnostic 
assays of the invention are described above (see e.g., probes and primers discussed 
under the heading, "Nucleic Acids of the Invention"). 
15 The hybridization sample is maintained under conditions that are sufficient to 

allow specific hybridization of the nucleic acid probe to PDE4D. "Specific 
hybridization", as used herein, indicates exact hybridization {e.g., with no 
mismatches). Specific hybridization can be performed under high stringency 
conditions or moderate stringency conditions, for example, as described above. In a 
20 particularly preferred embodiment, the hybridization conditions for specific 
hybridization are high stringency. 

Specific hybridization, if present, is then detected using standard methods. If 
specific hybridization occurs between the nucleic acid probe and PDE4D in the test 
sample, then PDE4D has the polymorphism, or is the splicing variant, that is present 
25 in the nucleic acid probe. More than one nucleic acid probe can also be used 

concurrently in this method. In one embodiment, specific hybridization of at least 
one of the nucleic acid probes is indicative of a polymorphism in PDE4D, or of the 
presence of a particular splicing variant encoding PDE4D and is therefore diagnostic 
for a susceptibility to stroke. 
30 hi Northern analysis (see Current Protocols in Molecular Biology, Ausubel, 

F. et al, eds., John Wiley & Sons, supra) the hybridization methods described above 
are used to identify the presence of a polymorphism or a particular splicing variant, 
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associated with a susceptibility to stroke. For Northern analysis, a test sample of 
RNA is obtained from the individual by appropriate means. Specific hybridization of 
a nucleic acid probe, as described above, to RNA from the individual is indicative of 
a polymorphism in PDE4D, or of the presence of a particular splicing variant 
5 encoded by PDE4D, and is therefore diagnostic for a susceptibility to stroke. 

For representative examples of use of nucleic acid probes, see, for example, 
U.S. Patents No. 5,288,611 and 4,851,330. 

Alternatively, a peptide nucleic acid (PNA) probe can be used instead of a 
nucleic acid probe in the hybridization methods described above. PNA is a DNA 

10 mimic having a peptide-like, inorganic backbone, such as N-(2-aminoethyl) glycine 
units, with an organic base (A, G, C, T or U) attached to the glycine nitrogen via a 
methylene carbonyl linker (see, for example, Nielsen, P.E. et ah, Bioconjugate 
Chemistry, 1994, 5, American Chemical Society, p. 1 (1994). The PNA probe can be 
designed to specifically hybridize to a gene having a polymorphism associated with a 

1 5 susceptibility to stroke. Hybridization of the PNA probe to PDE4D is diagnostic for 
a susceptibility to stroke. 

In another method of the invention, mutation analysis by restriction digestion 
can be used to detect a mutant gene, or genes containing a polymorphism(s), if the 
mutation or polymorphism in the gene results in the creation or elimination of a 

20 restriction site. If a restriction site is not naturally created, one can be created by 
PCR that depends on the polymorphism and allows genotyping. A test sample 
containing genomic DNA is obtained from the individual. Nucleic acid 
amplification methods, including but not limited to Polymerase chain reaction 
(PCR), Transcription Mediated Amplifications (TMA), and Ligase Mediate 

25 Amplification (LMA), can be used to amplify PDE4D. The digestion pattern of the 
relevant DNA fragment indicates the presence or absence of the mutation or 
polymorphism in PDE4D, and therefore indicates the presence or absence of this 
susceptibility to stroke. RFLP analysis is conducted as described (see Current 
Protocols in Molecular Biology, supra). Amplification techniques based upon 

30 detection of sequence of interest using reverse dot blot technology (linear array or 
strips) can be used and are described, for example, in U.S. Patent No. 5,468,613. 
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Sequence analysis can also be used to detect specific polymorphisms in 
PDE4D. A test sample ofDNA or RNA is obtained from the test individual. PCRor 
other appropriate methods can be used to amplify the gene, and/or its flanking 
sequences, if desired. The sequence of PDE4D, or a fragment of the gene, or cDNA, 
5 or fragment of the cDNA, or mRNA, or fragment of the mRNA, is determined, using 
standard methods. The sequence of the gene, gene fragment, cDNA, cDNA 
fragment, mRNA, or mRNA fragment is compared with the known nucleic acid 
sequence of the gene, cDNA (e.g., SEQ ID NO: 1 which may optionally comprise at 
least one polymorphism shown in Tables 1 1 and 12, or a nucleic acid sequence 

1 0 encoding SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or a fragment thereof) or 
mRNA, as appropriate. In one embodiment, the presence of at least one of the 
polymorphisms in PDE4D indicates that the individual has a susceptibility to stroke. 

Allele-specific oligonucleotides can also be used to detect the presence of a 
polymorphism in PDE4D, through the use of dot-blot hybridization of amplified 

1 5 oligonucleotides with allele-specific oligonucleotide (ASO) probes (see, for example, 
Saiki, R. et al, (1986), Nature (London) 324:163-166). An "allele-specific 
oligonucleotide" (also referred to herein as an "allele-specific oligonucleotide 
probe") is an oligonucleotide of approximately 10-50 base pairs, preferably 
approximately 15-30 base pairs, that specifically hybridizes to PDE4D, and that 

20 contains a polymorphism associated with a susceptibility to stroke. An allele- 
specific oligonucleotide probe that is specific for particular polymorphisms in 
PDE4D can be prepared, using standard methods (see Current Protocols in Molecular 
Biology, supra). To identify polymorphisms in the gene that are associated with a 
susceptibility to stroke, a test sample of DNA is obtained from the individual. PCR 

25 can be used to amplify all or a fragment of PDE4D, and its flanking sequences. The 
DNA containing the amplified PDE4D (or fragment of the gene) is dot-blotted, using 
standard methods (see Current Protocols in Molecular Biology, supra), and the blot 
is contacted with the oligonucleotide probe. The presence of specific hybridization 
of the probe to the amplified PDE4D is then detected. Specific hybridization of an 

30 allele-specific oligonucleotide probe to DNA from the individual is indicative of a 
polymorphism in PDE4D, and is therefore indicative of a susceptibility to stroke. 
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The invention further provides allele-specific oligonucleotides that hybridize 
to the reference or variant allele of a nucleic acid comprising a single nucleotide 
polymorphism or to the complement thereof. These oligonucleotides can be probes 
or primers. 

5 An allele-specific primer hybridizes to a site on target DNA overlapping a 

polymorphism and only primes amplification of an allelic form to which the primer 
exhibits perfect complementarity. See Gibbs, Nucleic Acid Res. 17, 2427-2448 
(1989). This primer is used in conjunction with a second primer that hybridizes at a 
distal site. Amplification proceeds from the two primers, resulting in a detectable 

1 0 product that indicates the particular allelic form is present. A control is usually 

performed with a second pair of primers, one of which shows a single base mismatch 
at the polymorphic site and the other of which exhibits perfect complementarity to a 
distal site. The single-base mismatch prevents amplification and no detectable 
product is formed. The method works best when the mismatch is included in the 3'- 

15 most position of the oligonucleotide aligned with the polymorphism because this 
position is most destabilizing to elongation from the primer (see, e.g., WO 
93/22456). 

With the addition of such analogs as locked nucleic acids (LNAs), the size of 
primers and probes can be reduced to as few as 8 bases. LNAs are a novel class of 

20 bicyclic DNA analogs in which the 2' and 4' positions in the furanose ring are joined 
via an O-methylene (oxy-LNA), S-methylene (thio-LNA), or amino methylene 
(amino-LNA) moiety. Common to all of these LNA variants is an affinity toward 
complementary nucleic acids, which is by far the highest reported for a DNA analog. 
For example, particular all oxy-LNA nonamers have been shown to have melting 

25 temperatures of 64 °C and 74 ° C when in complex with complementary DNA or 
RNA, respectively, as opposed to 28° C for both DNA and RNA for the 
corresponding DNA nonamer. Substantial increases in T m are also obtained when 
LNA monomers are used in combination with standard DNA or RNA monomers. 
For primers and probes, depending on where the LNA monomers are included {e.g., 

30 the 3' end, the 5'end, or in the middle), the T m could be increased considerably. 
In another embodiment, arrays of oligonucleotide probes that are 
complementary to target nucleic acid sequence segments from an individual, can be 
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used to identify polymorphisms in PDE4D. For example, in one embodiment, an 
oligonucleotide linear array can be used. Oligonucleotide arrays typically comprise a 
plurality of different oligonucleotide probes that are coupled to a surface of a 
substrate in different known locations. These oligonucleotide arrays, also described 
5 as "Genechips.TM.," have been generally described in the art, for example, U.S. 
Patent No. 5,143,854 and PCT patent publication Nos. WO 90/15070 and 92/10092. 
These arrays can generally be produced using mechanical synthesis methods or light 
directed synthesis methods that incorporate a combination of photolithographic 
methods and solid phase oligonucleotide synthesis methods. See Fodor et ah, 

10 Science, 251:161-111 (1991), Pirrung et ah, U.S. Patent No. 5,143,854 (see also PCT 
Application No. WO 90/15070) and Fodor et ah, PCT Publication No. WO 92/10092 
and U.S. Patent No. 5,424,186, the entire teachings of each of which are incorporated 
by reference herein. Techniques for the synthesis of these arrays using mechanical 
synthesis methods are described in, e.g., U.S. Patent No. 5,384,261 , the entire 

15 teachings of which are incorporated by reference herein. In another embodiment, 
linear arrays or microarrays can be utilized. 

Once an oligonucleotide array is prepared, a nucleic acid of interest is 
hybridized with the array and scanned for polymorphisms. Hybridization and 
scanning are generally carried out by methods described herein and also in, e.g., 

20 Published PCT Application Nos. WO 92/10092 and WO 95/1 1995, and U.S. Patent 
No. 5,424,186, the entire teachings of which are incorporated by reference herein. In 
brief, a target nucleic acid sequence that includes one or more previously identified 
polymorphic markers is amplified by well-known amplification techniques, e.g., 
PCR. Typically, this involves the use of primer sequences that are complementary to 

25 the two strands of the target sequence both upstream and downstream from the 
polymorphism.. Asymmetric PCR techniques may also be used. Amplified target, 
generally incorporating a label, is then hybridized with the array under appropriate 
conditions. Upon completion of hybridization and washing of the array, the array is 
scanned to determine the position on the array to which the target sequence 

30 hybridizes. The hybridization data obtained from the scan is typically in the form of 
fluorescence intensities as a function of location on the array. 
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Although primarily described in terms of a single detection block, e.g., for 
detection of a single polymorphism, arrays can include multiple detection blocks, and 
thus be capable of analyzing multiple, specific polymorphisms. In alternate 
arrangements, it will generally be understood that detection blocks may be grouped 
5 within a single array or in multiple, separate arrays so that varying, optimal 
conditions may be used during the hybridization of the target to the array. For 
example, it may often be desirable to provide for the detection of those 
polymorphisms that fall within G-C rich stretches of a genomic sequence, separately 
from those falling in A-T rich segments. This allows for the separate optimization of 

1 0 hybridization conditions for each situation. 

Additional description of use of oligonucleotide arrays for detection of 
polymorphisms can be found, for example, in U.S. Patents 5,858,659 and 5,837,832, 
the entire teachings of which are incorporated by reference herein. 

Other methods of nucleic acid analysis can be used to detect polymorphisms 

15 in PDE4D or splicing variants encoding by PDE4D. Representative methods include 
direct manual sequencing (Church and Gilbert, (1988), Proc. Natl. Acad. Sci. USA 
57:1991-1995; Sanger, F. etal. (1977) Proc. Natl. Acad. Sci. 74:5463-5467; Beavis 
et at, U.S. Patent No. 5,288,644); automated fluorescent sequencing; single-stranded 
conformation polymorphism assays (SSCP); clamped denaturing gel electrophoresis 

20 (CDGE); denaturing gradient gel electrophoresis (DGGE) (Sheffield, V.C. et al. 

(19891) Proc. Natl. Acad. Sci. USA 86:232-236), mobility shift analysis (Orita, M. et 
al. (1989) Proc. Natl. Acad. Sci. USA 56:2766-2770), restriction enzyme analysis 
(Flavell et al. (1978) Cell 15:25; Geever, et al. (1981) Proc. Natl. Acad. Sci. USA 
75:5081); heteroduplex analysis; chemical mismatch cleavage (CMC) (Cotton et al. 

25 (1985) Proc. Natl. Acad. Sci. USA 55:4397-4401); RNase protection assays (Myers, 
R.M. et al. (1985) Science 230:1242); use of polypeptides which recognize 
nucleotide mismatches, such as E. coli mutS protein, for example. 

In one embodiment of the invention, diagnosis of a disease or condition 
associated with PDE4D (e.g., stroke) or a susceptibility to a disease or condition 

30 associated with PDE4D (e.g. , stroke) can also be made by expression analysis by 
quantitative PGR (kinetic thermal cycling). This technique utilizing TaqMan ® or 
Lightcycler® can be used to allow the identification of polymorphisms and whether 
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a patient is homozygous or heterozygous. The technique can assess the presence of 
an alteration in the expression or composition of the polypeptide encoded by a 
PDE4D nucleic acid or splicing variants encoded by a PDE4D nucleic acid. Further, 
the expression of the variants can be quantified as physically or functionally 
5 different. 

In another embodiment of the invention, diagnosis of a susceptibility to 
stroke can also be made by examining expression and/or composition of an PDE4D 
polypeptide, by a variety of methods, including enzyme linked immunosorbent 
assays (ELISAs), Western blots, immunoprecipitations and immunofluorescence. A 

1 0 test sample from an individual is assessed for the presence of an alteration in the 
expression and/or an alteration in composition of the polypeptide encoded by 
PDE4D, or for the presence of a particular variant (e.g. , an isoform) encoded by 
PDE4D. An alteration in expression of a polypeptide encoded by PDE4D can be, for 
example, an alteration in the quantitative polypeptide expression (i.e., the amount of 

1 5 polypeptide produced); an alteration in the composition of a polypeptide encoded by 
PDE4D is an alteration in the qualitative polypeptide expression (e.g., expression of 
a mutant PDE4D polypeptide or of a different splicing variant or isoform). In one 
embodiment, detecting a particular splicing variant encoded by that PDE4D, or a 
particular pattern of splicing variants makes diagnosis of the disease or condition 

20 associated with PDE4D or a susceptibility to a disease or condition associated with 
PDE4D. 

Both such alterations (quantitative and qualitative) can also be present. An 
"alteration" in the polypeptide expression or composition, as used herein, refers to an 
alteration in expression or composition in a test sample, as compared with the 

25 expression or composition of polypeptide by PDE4D in a control sample. A control 
sample is a sample that corresponds to the test sample (e.g., is from the same type of 
cells), and is from an individual who is not affected by stroke. An alteration in the 
expression or composition of the polypeptide in the test sample, as compared with 
the control sample, is indicative of a susceptibility to stroke. Similarly, the presence 

30 of one or more different splicing variants or isoforms in the test sample, or the 
presence of significantly different amounts of different splicing variants in the test 
sample, as compared with the control sample, is indicative of a susceptibility to 
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stroke. Various means of examining expression or composition of the polypeptide 
encoded by PDE4D can be used, including spectroscopy, colorimetry, 
electrophoresis, isoelectric focusing, and immunoassays (e.g., David et a!., U.S. 
Patent No. 4,376,1 10) such as immunoblotting (see also Current Protocols in 
5 Molecular Biology, particularly chapter 10). For example, in one embodiment, an 
antibody capable of binding to the polypeptide (e.g., as described above), preferably 
an antibody with a detectable label, can be used. Antibodies can be polyclonal, or 
more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or 
F(ab')2) can be used. The term "labeled", with regard to the probe or antibody, is 

10 intended to encompass direct labeling of the probe or antibody by coupling (i.e., 

physically linking) a detectable substance to the probe or antibody, as well as indirect 
labeling of the probe or antibody by reactivity with another reagent that is directly 
labeled. Examples of indirect labeling include detection of a primary antibody using 
a fluorescently labeled secondary antibody and end-labeling of a DNA probe with 

15 biotin such that it can be detected with fluorescently labeled streptavidin. 

Western blotting analysis, using an antibody as described above that 
specifically binds to a polypeptide encoded by a mutant PDE4D, or an antibody that 
specifically binds to a polypeptide encoded by a non-mutant gene, or an antibody 
that specifically binds to a particular splicing variant encoded by PDE4D, can be 

20 used to identify the presence in a test sample of a particular splicing variant or 
isoform, or of a polypeptide encoded by a polymorphic or mutant PDE4D, or the 
absence in a test sample of a particular splicing variant or isoform, or of a 
polypeptide encoded by a non-polymorphic or non-mutant gene. The presence of a 
polypeptide encoded by a polymorphic or mutant gene, or the absence of a 

25 polypeptide encoded by a non-polymorphic or non-mutant gene, is diagnostic for a 
susceptibility to stroke, as is the presence (or absence) of particular splicing variants 
encoded by the PDE4D gene. 

In one embodiment of this method, the level or amount of polypeptide 
encoded by PDE4D in a test sample is compared with the level or amount of the 

30 polypeptide encoded by PDE4D in a control sample. A level or amount of the 

polypeptide in the test sample that is higher or lower than the level or amount of the 
polypeptide in the control sample, such that the difference is statistically significant, 
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is indicative of an alteration in the expression of the polypeptide encoded by PDE4D, 
and is diagnostic for a susceptibility to stroke. Alternatively, the composition of the 
polypeptide encoded by PDE4D in a test sample is compared with the composition of 
the polypeptide encoded by PDE4D in a control sample (e.g., the presence of 
5 different splicing variants). A difference in the composition of the polypeptide in the 
test sample, as compared with the composition of the polypeptide in the control 
sample, is diagnostic for a susceptibility to stroke. In another embodiment, both the 
level or amount and the composition of the polypeptide can be assessed in the test 
sample and in the control sample. A difference in the amount or level of the 

1 0 polypeptide in the test sample, compared to the control sample; a difference in 

composition in the test sample, compared to the control sample; or both a difference 
in the amount or level, and a difference in the composition, is indicative of a 
susceptibility to stroke. 

ha another embodiment, assessment of the splicing variant or isoform(s) of a 

1 5 polypeptide encoded by a polymorphic or mutant PDE4D, can be performed. The 
assessment can be performed directly (e.g., by examining the polypeptide itself), or 
indirectly (e.g., by examining the mRNA encoding the polypeptide, such as through 
mRNA profiling). For example, probes or primers as described herein can be used 
to determine which splicing variants or isoforms are encoded by PDE4D mRNA, 

20 using standard methods. 

The presence in a test sample of a particular splicing variant(s) or isoform(s) 
associated with stroke or risk of stroke, or the absence in a test sample of a particular 
splicing variant(s) or isoform(s) not associated with stroke or risk of stroke, is 
diagnostic for a disease or condition associated with a PDE4D gene or a 

25 susceptibility to a disease or condition associated with a PDE4D gene. Similarly, the 
absence in a test sample of a particular splicing variant(s) or isoform(s) associated 
with stroke or risk of stroke, or the presence in a test sample of a particular splicing 
variant(s) or isoform(s) not associated with stroke or risk of stroke, is diagnostic for 
the absence of disease or condition associated with a PDE4D gene or a susceptibility 

30 to a disease or condition associated with a PDE4D gene. 

In another embodiment, differential expression of isoforms PDE4D7, 
PDE4D9 and combinations thereof can be assessed and compared to control 
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individuals. Decreased expression of these isoforms is indicative of susceptibility to 
stroke, particularly carotid stroke and/or cardiogenic stroke. 

The invention further pertains to a method for the diagnosis and identification 
of susceptibility to stroke in an individual, by identifying an at-risk haplotype in 
PDE4D. hi one embodiment, the at-risk haplotype is a haplotype for which the 
presence of the haplotype increases the risk of stroke significantly. Although it is to 
be understood that identifying whether a risk is significant may depend on a variety 
of factors, including the specific disease, the haplotype, and often, environmental 
factors, the significance may be measured by an odds ratio or a percentage, hi a 
further embodiment, the significance is measured by a percentage. In one 
embodiment, a significant risk is measured as an odds ratio of at least about 1.2, 
including but not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8 and 1.9. In a further 
embodiment, an odds ratio of at least 1.2 is significant. In a further embodiment, an 
odds ratio of at least about 1.5 is significant, hi a further embodiment, a significant 
increase in risk is at least about 1.7 is significant. In a further embodiment, a 
significant increase in risk is at least about 20%, including but not limited to about 
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 
95% and 98%. In a further embodiment, a significant increase in risk is at least 
about 50%. It is understood however, that identifying whether a risk is medically 
significant may also depend on a variety of factors, including the specific disease, the 
haplotype, and often, environmental factors. 

The invention also pertains to methods of diagnosing stroke or a 
susceptibility to stroke in an individual, comprising screening for an at-risk 
haplotype in the PDE4D nucleic acid that is more frequently present in an individual 
susceptible to stroke (affected), compared to the frequency of its presence in a 
healthy individual (control), wherein the presence of the haplotype is indicative of 
stroke or susceptibility to stroke. Standard techniques for genotyping for the 
presence of SNPs and/or microsatellite markers that are associated with stroke can be 
used, such as fluorescent-based techniques (Chen, et al, Genome Res. 9, 492 (1999), 
PCR, LCR, Nested PGR and other techniques for nucleic acid amplification. In one 
embodiment, the method comprises assessing in an individual the presence or 
frequency of SNPs and/or microsatellites in the PDE4D nucleic acid that are 
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associated with stroke, wherein an excess or higher frequency of the SNPs and/or 
microsatellites compared to a healthy control individual is indicative that the 
individual has stroke or is susceptible to stroke. 

See Table 2C, Table 3, Table 4A, and 4B for SNPs and markers that comprise 
5 haplotypes that can be used as screening tools. See also, Table 5, Table 6, Table 1 1 
and Table 12 that set forth previously known SNP and novel microsatellite markers 
and their counterpart sequence ID reference numbers. SNPs and markers from these 
lists represent at-risk haplotypes and can be used to design diagnostic tests for 
determining a susceptibility to stroke. 

1 0 Kits {e.g., reagent kits) useful in the methods of diagnosis comprise 

components useful in any of the methods described herein, including for example, 
hybridization probes or primers as described herein {e.g., labeled probes or primers), 
reagents for detection of labeled molecules, restriction enzymes {e.g., for RFLP 
analysis), allele-specific oligonucleotides, antibodies which bind to altered or to non- 

15 altered (native) PDE4D polypeptide, means for amplification of nucleic acids 

comprising PDE4D, or means for analyzing the nucleic acid sequence of PDE4D or 
for analyzing the amino acid sequence of an PDE4D polypeptide, etc. In one 
embodiment, a kit for diagnosing susceptibility to stroke can comprise primers for 
nucleic acid amplification of a region in the PDE4D gene comprising an at-risk 

20 haplotype that is more frequently present in an individual susceptible to stroke. The 
primers can be designed using portions of the nucleic acids flanking SNPs that are 
indicative of stroke. In a particularly preferred embodiment, the primers are 
designed to amplify regions of the PDE4D gene associated with an at-risk haplotype 
for stroke, shown in Tables 8A and 8B. In another embodiment of the invention, a 

25 kit for diagnosing susceptibility to stroke can further comprise probes designed to 
hybridize to regions of the PDE4D gene associated with an at-risk haplotype for 
stroke, shown in Table 5 and table 6 and/or generated from SEQ TD Nos: 85-102. 

SCREENING ASSAYS AND AGENTS IDENTIFIED THEREBY 
30 The invention provides methods (also referred to herein as "screening 

assays") for identifying the presence of a nucleotide that hybridizes to a nucleic acid 
of the invention, as well as for identifying the presence of a polypeptide encoded by 
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a nucleic acid of the invention. In one embodiment, the presence (or absence) of a 
nucleic acid molecule of interest (e.g., a nucleic acid that has significant homology 
with a nucleic acid of the invention) in a sample can be assessed by contacting the 
sample with a nucleic acid comprising a nucleic acid of the invention (e.g., a nucleic 
5 acid having the sequence of SEQ ID NO: 1 which may optionally comprise at least 
one polymorphism shown in Tables 11 and 12, or the complement thereof, or a 
nucleic acid encoding an amino acid having the sequence of SEQ ID NO: 2, 3, 4, 5, 
6, 7, 8, 9, 10, 12 or 14, or a fragment or variant of such nucleic acids), under 
stringent conditions as described above, and then assessing the sample for the 

1 0 presence (or absence) of hybridization. In another embodiment, high stringency 
conditions are conditions appropriate for selective hybridization. In another 
embodiment, a sample containing the nucleic acid molecule of interest is contacted 
with a nucleic acid containing a contiguous nucleotide sequence (e.g., a primer or a 
probe as described above) that is at least partially complementary to a part of the 

1 5 nucleic acid molecule of interest (e.g., a PDE4D nucleic acid), and the contacted 
sample is assessed for the presence or absence of hybridization. In another 
embodiment, the nucleic acid containing a contiguous nucleotide sequence is 
completely complementary to a part of the nucleic acid molecule of interest. 

In any of these embodiments, all or a portion of the nucleic acid of interest 

20 can be subjected to amplification prior to performing the hybridization. 

In another embodiment, the presence (or absence) of a polypeptide of interest, 
such as a polypeptide of the invention or a fragment or variant thereof, in a sample 
can be assessed by contacting the sample with an antibody that specifically 
hybridizes to the polypeptide of interest (e.g., an antibody such as those described 

25 above), and then assessing the sample for the presence (or absence) of binding of the 
antibody to the polypeptide of interest. 

In another embodiment, the invention provides methods for identifying 
agents (e.g., fusion proteins, polypeptides, peptidomimetics, prodrugs, receptors, 
binding agents, antibodies, small molecules or other drugs, or ribozymes) that alter 

30 (e.g., increase or decrease) the activity of the polypeptides described herein, or which 
otherwise interact with the polypeptides herein. For example, such agents can be 
agents which bind to polypeptides described herein (e.g., PDE4D binding agents); 
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which have a stimulatory or inhibitory effect on, for example, activity of 
polypeptides of the invention; or which change (e.g., enhance or inhibit) the ability 
of the polypeptides of the invention to interact with PDE4D binding agents (e.g., 
receptors or other binding agents); or which alter posttranslational processing of the 
5 PDE4D polypeptide (e.g., agents that alter proteolytic processing to direct the 
polypeptide from where it is normally synthesized to another location in the cell, 
such as the cell surface); agents that alter proteolytic processing such that more 
polypeptide is released from the cell, etc. 

In one embodiment, the invention provides assays for screening candidate or 

1 0 test agents that bind to or modulate the activity of polypeptides described herein (or 
biologically active portion(s) thereof), as well as agents identifiable by the assays. 
Test agents can be obtained using any of the numerous approaches in combinatorial 
library methods known in the art, including: biological libraries; spatially addressable 
parallel solid phase or solution phase libraries; synthetic library methods requiring 

1 5 deconvolution; the 'one-bead one-compound' library method; and synthetic library 
methods using affinity chromatography selection. The biological library approach is 
limited to polypeptide libraries, while the other four approaches are applicable to 
polypeptide, non-peptide oligomer or small molecule libraries of compounds (Lam, 
K.S. (1997) Anticancer Drug Des., 12:145). 

20 In one embodiment, to identify agents which alter the activity of a PDE4D 

polypeptide, a cell, cell lysate, or solution containing or expressing a PDE4D 
polypeptide (e.g., SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or another splicing 
variant encoded by PDE4D), or a fragment or derivative thereof (as described 
above), can be contacted with an agent to be tested; alternatively, the polypeptide can 

25 be contacted directly with the agent to be tested. The level (amount) of PDE4D 
activity is assessed (e.g., the level (amount) of PDE4D activity is measured, either 
directly or indirectly), and is compared with the level of activity in a control (i.e., the 
level of activity of the PDE4D polypeptide or active fragment or derivative thereof in 
the absence of the agent to be tested). If the level of the activity in the presence of 

30 the agent differs, by an amount that is statistically significant, from the level of the 
activity in the absence of the agent, then the agent is an agent that alters the activity 
of PDE4D polypeptide. An increase in the level of PDE4D activity relative to level 
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of the control, indicates that the agent is an agent that enhances (is an agonist of) 
PDE4D activity. Similarly, a decrease in the level of PDE4D activity relative to 
level of the control, indicates that the agent is an agent that inhibits (is an antagonist 
of) PDE4D activity. In another embodiment, the level of activity of a PDE4D 
5 polypeptide or derivative or fragment thereof in the presence of the agent to be 

tested, is compared with a control level that has previously been established. A level 
of the activity in the presence of the agent that differs from the control level by an 
amount that is statistically significant indicates that the agent alters PDE4D activity. 
The present invention also relates to an assay for identifying agents which 

1 0 alter the expression of the PDE4D gene (e.g., antisense nucleic acids, fusion proteins, 
polypeptides, peptidomimetics, prodrugs, receptors, binding agents, antibodies, small 
molecules or other drugs, or ribozymes) which alter (e.g., increase or decrease) 
expression (e.g., transcription or translation) of the gene or which otherwise interact 
with the nucleic acids described herein, as well as agents identifiable by the assays. 

1 5 For example, a solution containing a nucleic acid encoding PDE4D polypeptide (e.g., 
PDE4D gene) can be contacted with an agent to be tested. The solution can 
comprise, for example, cells containing the nucleic acid or cell lysate containing the 
nucleic acid; alternatively, the solution can be another solution that comprises 
elements necessary for transcription/translation of the nucleic acid. Cells not 

20 suspended in solution can also be employed, if desired. The level and/or pattern of 
PDE4D expression (e.g., the level and/or pattern of mRNA or of protein expressed, 
such as the level and/or pattern of different splicing variants) is assessed, and is 
compared with the level and/or pattern of expression in a control (i.e., the level 
and/or pattern of the PDE4D expression in the absence of the agent to be tested). If 

25 the level and/or pattern in the presence of the agent differ, by an amount or in a 

manner that is statistically significant, from the level and/or pattern in the absence of 
the agent, then the agent is an agent that alters the expression of PDE4D. 
Enhancement of PDE4D expression indicates that the agent is an agonist of PDE4D 
activity. Similarly, inhibition of PDE4D expression indicates that the agent is an 

30 antagonist of PDE4D activity. In another embodiment, the level and/or pattern of 
PDE4D polypeptide(s) (e.g., different splicing variants) in the presence of the agent 
to be tested, is compared with a control level and/or pattern that have previously been 
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established. A level and/or pattern in the presence of the agent that differs from the 
control level and/or pattern by an amount or in a manner that is statistically 
significant indicates that the agent alters PDE4D expression, hi one embodiment, 
agents that can alter expression levels of isoforms PDE4D7 and/or PDE4D9 can be 
5 assessed, preferably to complement the expression levels to approximate the ratios of 
a healthy individual. 

In another embodiment of the invention, agents which alter the expression of 
the PDE4D gene or which otherwise interact with the nucleic acids described herein, 
can be identified using a cell, cell lysate, or solution containing a nucleic acid 

1 0 encoding the promoter region of the PDE4D gene operably linked to a reporter gene. 
After contact with an agent to be tested, the level of expression of the reporter gene 
(e.g., the level ofmRNA or of protein expressed) is assessed, and is compared with 
the level of expression in a control (i.e., the level of the expression of the reporter 
gene in the absence of the agent to be tested). If the level in the presence of the agent 

1 5 differs, by an amount or in a manner that is statistically significant, from the level in 
the absence of the agent, then the agent is an agent that alters the expression of 
PDE4D, as indicated by its ability to alter expression of a gene that is operably 
linked to the PDE4D gene promoter. Enhancement of the expression of the reporter 
indicates that the agent is an agonist of PDE4D activity. Similarly, inhibition of the 

20 expression of the reporter indicates that the agent is an antagonist of PDE4D activity. 
In another embodiment, the level of expression of the reporter in the presence of the 
agent to be tested, is compared with a control level that has previously been 
established. A level in the presence of the agent that differs from the control level by 
an amount or in a manner that is statistically significant indicates that the agent alters 

25 PDE4D expression. 

Agents which alter the amounts of different splicing variants encoded by 
PDE4D (e.g., an agent which enhances activity of a first splicing variant, and which 
inhibits activity of a second splicing variant), as well as agents which are agonists of 
activity of a first splicing variant and antagonists of activity of a second splicing 

30 variant, can easily be identified using these methods described above. 

In other embodiments of the invention, assays can be used to assess the 
impact of a test agent on the activity of a polypeptide in relation to a PDE4D binding 
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agent. For example, a cell that expresses a compound that interacts with PDE4D 
(herein referred to as a "PDE4D binding agent", which can be a polypeptide or other 
molecule that interacts with PDE4D, such as a receptor) is contacted with PDE4D in 
the presence of a test agent, and the ability of the test agent to alter the interaction 
5 between PDE4D and the PDE4D binding agent is determined. Alternatively, a cell 
lysate or a solution containing the PDE4D binding agent, can be used. An agent 
which binds to PDE4D or the PDE4D binding agent can alter the interaction by 
interfering with, or enhancing the ability of PDE4D to bind to, associate with, or 
otherwise interact with the PDE4D binding agent. Determining the ability of the test 

10 agent to bind to PDE4D or an PDE4D binding agent can be accomplished, for 

example, by coupling the test agent with a radioisotope or enzymatic label such that 
binding of the test agent to the polypeptide can be determined by detecting the 
labeled with 125 1, 35 S, 14 C or 3 H, either directly or indirectly, and the radioisotope 
detected by direct counting of radioemmission or by scintillation counting. 

15 Alternatively, test agents can be enzymatically labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. It is also within 
the scope of this invention to determine the ability of a test agent to interact with the 
polypeptide without the labeling of any of the interactants. For example, a 

20 microphysiometer can be used to detect the interaction of a test agent with PDE4D or 
a PDE4D binding agent without the labeling of either the test agent, PDE4D, or the 
PDE4D binding agent. McConnell, H.M. et al. (1992) Science, 257:1906-1912. As 
used herein, a "microphysiometer" (e.g., Cytosensor™) is an analytical instrument 
that measures the rate at which a cell acidifies its environment using a light- 

25 addressable potentiometric sensor (LAPS). Changes in this acidification rate can be 
used as an indicator of the interaction between ligand and polypeptide. See the 
Examples Section for a discussion of known PDE4D binding partners. Thus, these 
receptors can be used to screen for compounds that are PDE4D receptor agonists for 
use in treating stroke or PDE4D receptor antagonists for studying stroke. The 

30 linkage data provided herein, for the first time, provides such connection to stroke. 
Drugs could be designed to regulate PDE4D receptor activation that in turn can be 
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used to regulate signaling pathways and transcription events of genes downstream, 
such as Cbfal . 

In another embodiment of the invention, assays can be used to identify 
polypeptides that interact with one or more PDE4D polypeptides, as described 
5 herein. For example, a yeast two-hybrid system such as that described by Fields and 
Song (Fields, S. and Song, O., Nature 340:245-246 (1989)) can be used to identify 
polypeptides that interact with one or more PDE4D polypeptides. In such a yeast 
two-hybrid system, vectors are constructed based on the flexibility of a transcription 
factor that has two functional domains (a DNA binding domain and a transcription 

1 0 activation domain). If the two domains are separated but fused to two different 

proteins that interact with one another, transcriptional activation can be achieved, and 
transcription of specific markers (e.g., nutritional markers such as His and Ade, or 
color markers such as lacZ) can be used to identify the presence of interaction and 
transcriptional activation. For example, in the methods of the invention, a first 

1 5 vector is used which includes a nucleic acid encoding a DNA binding domain and 
also an PDE4D polypeptide, splicing variant, fragment or derivative thereof, and a 
second vector is used which includes a nucleic acid encoding a transcription 
activation domain and also a nucleic acid encoding a polypeptide which potentially 
may interact with the PDE4D polypeptide, splicing variant, or fragment or derivative 

20 thereof (e.g., a PDE4D polypeptide binding agent or receptor). Incubation of yeast 
containing the first vector and the second vector under appropriate conditions (e.g., 
mating conditions such as used in the Matchmaker™ System from Clontech) allows 
identification of colonies which express the markers of interest. These colonies can 
be examined to identify the polypeptide(s) that interact with the PDE4D polypeptide 

25 or fragment or derivative thereof. Such polypeptides may be useful as agents that 
alter the activity of expression of a PDE4D polypeptide, as described above. 

In more than one embodiment of the above assay methods of the present 
invention, it may be desirable to immobilize either PDE4D, the PDE4D binding 
agent, or other components of the assay on a solid support, in order to facilitate 

30 separation of complexed from uncomplexed forms of one or both of the 

polypeptides, as well as to accommodate automation of the assay. Binding of a test 
agent to the polypeptide, or interaction of the polypeptide with a binding agent in the 
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presence and absence of a test agent, can be accomplished in any vessel suitable for 
containing the reactants. Examples of such vessels include microtitre plates, test 
tubes, and micro-centrifuge tubes. In one embodiment, a fusion protein {e.g., a 
glutathione-S-transferase fusion protein) can be provided which adds a domain that 
5 allows PDE4D or a PDE4D binding agent to be bound to a matrix or other solid 
support. 

In another embodiment, modulators of expression of nucleic acid molecules 
of the invention are identified in a method wherein a cell, cell lysate, or solution 
containing a nucleic acid encoding PDE4D is contacted with a test agent and the 

1 0 expression of appropriate mRNA or polypeptide (e.g., splicing variant(s)) in the cell, 
cell lysate, or solution, is determined. The level of expression of appropriate mRNA 
or polypeptide(s) in the presence of the test agent is compared to the level of 
expression of mRNA or polypeptide(s) in the absence of the test agent. The test 
agent can then be identified as a modulator of expression based on this comparison. 

1 5 For example, when expression of mRNA or polypeptide is greater (statistically 
significantly greater) in the presence of the test agent than in its absence, the test 
agent is identified as a stimulator or enhancer of the mRNA or polypeptide 
expression. Alternatively, when expression of the mRNA or polypeptide is less 
(statistically significantly less) in the presence of the test agent than in its absence, 

20 the test agent is identified as an inhibitor of the mRNA or polypeptide expression. 
The level of mRNA or polypeptide expression in the cells can be determined by 
methods described herein for detecting mRNA or polypeptide. 

This invention further pertains to novel agents identified by the above- 
described screening assays. Accordingly, it is within the scope of this invention to 

25 further use an agent identified as described herein in an appropriate animal model. 
For example, an agent identified as described herein {e.g., a test agent that is a 
modulating agent, an antisense nucleic acid molecule, a specific antibody, or a 
polypeptide-binding agent) can be used in an animal model to determine the efficacy, 
toxicity, or side effects of treatment with such an agent. Alternatively, an agent 

30 identified as described herein can be used in an animal model to determine the 

mechanism of action of such an agent. Furthermore, this invention pertains to uses 
of novel agents identified by the above-described screening assays for treatments as 
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described herein. In addition, an agent identified as described herein can be used to 
alter activity of a polypeptide encoded by PDE4D, or to alter expression of PDE4D, 
by contacting the polypeptide or the gene (or contacting a cell comprising the 
polypeptide or the gene) with the agent identified as described herein. 

PHARMACEUTICAL COMPOSITIONS 

The present invention also pertains to pharmaceutical compositions 
comprising agents described herein, particularly nucleotides encoding the 
polypeptides described herein; comprising polypeptides described herein (e.g., one or 
more of SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14); and/or comprising other 
splicing variants encoded by PDE4D; and/or an agent that alters (e.g., enhances or 
inhibits) PDE4D gene expression or PDE4D polypeptide activity as described herein. 
For instance, a polypeptide, protein (e.g., an PDE4D receptor), an agent that alters 
PDE4D gene expression, or a PDE4D binding agent or binding partner, fragment, 
fusion protein or prodrug thereof, or a nucleotide or nucleic acid construct (vector) 
comprising a nucleotide of the present invention, or an agent that alters PDE4D 
polypeptide activity, can be formulated with a physiologically acceptable carrier or 
excipient to prepare a pharmaceutical composition. The carrier and composition can 
be sterile. The formulation should suit the mode of administration. 

Suitable pharmaceutically acceptable carriers include but are not limited to 
water, salt solutions (e.g., NaCl), saline, buffered saline, alcohols, glycerol, ethanol, 
gum arabic, vegetable oils, benzyl alcohols, polyethylene glycols, gelatin, 
carbohydrates such as lactose, amylose or starch, dextrose, magnesium stearate, talc, 
silicic acid, viscous paraffin, perfume oil, fatty acid esters, hydroxymethylcellulose, 
polyvinyl pyrolidone, etc., as well as combinations thereof. The pharmaceutical 
preparations can, if desired, be mixed with auxiliary agents, e.g., lubricants, 
preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic 
pressure, buffers, coloring, flavoring and/or aromatic substances and the like which 
do not deleteriously react with the active agents. 

The composition, if desired, can also contain minor amounts of wetting or 
emulsifying agents, or pH buffering agents. The composition can be a liquid 
solution, suspension, emulsion, tablet, pill, capsule, sustained release formulation, or 
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powder. The composition can be formulated as a suppository, with traditional 
binders and carriers such as triglycerides. Oral formulation can include standard 
carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium 
stearate, polyvinyl pyrolidone, sodium saccharine, cellulose, magnesium carbonate, 
5 etc. 

Methods of introduction of these compositions include, but are not limited to, 
intradermal, intramuscular, intraperitoneal, intraocular, intravenous, subcutaneous, 
topical, oral and intranasal. Other suitable methods of introduction can also include 
gene therapy (as described below), rechargeable or biodegradable devices, particle 

10 acceleration devises ("gene guns") and slow release polymeric devices. The 

pharmaceutical compositions of this invention can also be administered as part of a 
combinatorial therapy with other agents. 

The composition can be formulated in accordance with the routine procedures 
as a pharmaceutical composition adapted for administration to human beings. For 

1 5 example, compositions for intravenous administration typically are solutions in 
sterile isotonic aqueous buffer. Where necessary, the composition may also include 
a solubilizing agent and a local anesthetic to ease pain at the site of the injection. 
Generally, the ingredients are supplied either separately or mixed together in unit 
dosage form, for example, as a dry lyophilized powder or water free concentrate in a 

20 hermetically sealed container such as an ampule or sachette indicating the quantity of 
active agent. Where the composition is to be administered by infusion, it can be 
dispensed with an infusion bottle containing sterile pharmaceutical grade water, 
saline or dextrose/water. Where the composition is administered by injection, an 
ampule of sterile water for injection or saline can be provided so that the ingredients 

25 may be mixed prior to administration. 

For topical application, nonsprayable forms, viscous to semi-solid or solid 
forms comprising a carrier compatible with topical application and having a dynamic 
viscosity preferably greater than water, can be employed. Suitable formulations 
include but are not limited to solutions, suspensions, emulsions, creams, ointments, 

30 powders, enemas, lotions, sols, liniments, salves, aerosols, etc., which are, if desired, 
sterilized or mixed with auxiliary agents, e.g., preservatives, stabilizers, wetting 
agents, buffers or salts for influencing osmotic pressure, etc. The agent may be 
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incorporated into a cosmetic formulation. For topical application, also suitable are 
sprayable aerosol preparations wherein the active ingredient, preferably in 
combination with a solid or liquid inert carrier material, is packaged in a squeeze 
bottle or in admixture with a pressurized volatile, normally gaseous propellant, e.g., 
5 pressurized air. 

Agents described herein can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with free amino groups such 
as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and 
those formed with free carboxyl groups such as those derived from sodium, 
10 potassium, ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2- 
ethylamino ethanol, histidine, procaine, etc. 

The agents are administered in a therapeutically effective amount. The 
amount of agents which will be therapeutically effective in the treatment of a 
particular disorder or condition will depend on the nature of the disorder or 
15 condition, and can be determined by standard clinical techniques, hi addition, in 
vitro or in vivo assays may optionally be employed to help identify optimal dosage 
ranges. The precise dose to be employed in the formulation will also depend on the 
route of administration, and the seriousness of the symptoms of stroke, and should be 
decided according to the judgment of a practitioner and each patient's circumstances. 
20 Effective doses may be extrapolated from dose-response curves derived from in vitro 
or animal model test systems. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can be a 
25 notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use of sale for human administration. The pack or kit 
can be labeled with information regarding mode of administration, sequence of drug 
administration {e.g., separately, sequentially or concurrently), or the like. The pack 
30 or kit may also include means for reminding the patient to take the therapy. The 
pack or kit can be a single unit dosage of the combination therapy or it can be a 
plurality of unit dosages, ha particular, the agents can be separated, mixed together 
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in any combination, present in a single vial or tablet. Agents assembled in a blister 
pack or other dispensing means is preferred. For the purpose of this invention, unit 
dosage is intended to mean a dosage that is dependent on the individual 
pharmacodynamics of each agent and administered in FDA approved dosages in 
5 standard time courses. 

METHODS OF THERAPY 

The present invention encompasses methods of treatment (prophylactic 
and/or therapeutic) for stroke or a susceptibility to stroke, such as individuals in the 

10 target populations described herein particularly ischemic {e.g., carotid and 
cardiogenic strokes) and TIA, using a PDE4D therapeutic agent. A "PDE4D 
therapeutic agent" is an agent that alters (e.g., enhances or inhibits) PDE4D 
polypeptide (enzymatic activity) and/or PDE4D gene expression, as described herein 
(e.g., a PDE4D agonist or antagonist). PDE4D therapeutic agents can alter PDE4D 

1 5 polypeptide activity or nucleic acid expression by a variety of means, such as, for 
example, by providing additional PDE4D polypeptide or by upregulating the 
transcription or translation of the PDE4D gene; by altering posttranslational 
processing of the PDE4D polypeptide; by altering transcription of PDE4D splicing 
variants; or by interfering with PDE4D polypeptide activity (e.g., by binding to a 
20 PDE4D polypeptide), or by downregulating the transcription or translation of the 
PDE4D gene. 

In particular, the invention relates to methods of treatment for stroke or 
susceptibility to stroke (for example, for individuals in an at-risk population such as 
those described herein); as well as to methods of treatment for myocardial infarction, 

25 atherosclerosis, acute coronary syndrome (e.g. , unstable angina, non-ST-elevation 
myocardial infarction (NSTEMI) or ST-elevation myocardial infarction (STEMI)); 
for decreasing risk of a second myocardial infarction; for atherosclerosis, such as for 
patients requiring treatment (e.g., angioplasty, stents, coronary artery bypass graft) to 
restore blood flow in arteries (e.g., coronary arteries) and peripheral arterial 

30 occlusive disease. 

Representative PDE4D therapeutic agents include the following: 
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nucleic acids or fragments or derivatives thereof described herein, 
particularly nucleotides encoding the polypeptides described herein and vectors 
comprising such nucleic acids {e.g., a gene, cDNA, and/or mRNA, double-stranded 
interfering RNA, a nucleic acid encoding a PDE4D polypeptide or active fragment or 
5 derivative thereof, or an oligonucleotide; for example, SEQ ID NO: 1 which may 
optionally comprise at least one polymorphism shown in Tables 1 1 and 12 or a 
nucleic acid encoding SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 14, or fragments or 
derivatives thereof), antisense nucleic acids or small double-stranded interfering 
RNA; 

10 polypeptides described herein {e.g., one or more of SEQ ID NO: 2, 3, 4, 5, 6, 

7, 8, 9, 10, 12 or 14, and/or other splicing variants encoded by PDE4D, or fragments 
or derivatives thereof); 

other polypeptides {e.g., PDE4D receptors); PDE4D binding agents; 
peptidomimetics; fusion proteins or prodrugs thereof; antibodies {e.g., an antibody to 

1 5 a mutant PDE4D polypeptide, or an antibody to a non-mutant PDE4D polypeptide, 
or an antibody to a particular splicing variant encoded by PDE4D, as described 
above); ribozymes; other small molecules; 

and other agents that alter {e.g., inhibit or antagonize) PDE4D gene 
expression or polypeptide activity, or that regulate transcription of PDE4D splicing 

20 variants {e.g., agents that affect which splicing variants are expressed, or that affect 
the amount of each splicing variant that is expressed). 

More than one PDE4D therapeutic agent can be used concurrently, if desired. 
The PDE4D therapeutic agent that is a nucleic acid is used in the treatment of 
stroke. The term, "treatment" as used herein, refers not only to ameliorating 

25 symptoms associated with the disease, but also preventing or delaying the onset of 
the disease, and also lessening the severity or frequency of symptoms of the disease, 
preventing or delaying the occurrence of a second episode of the disease or 
condition; and/or also lessening the severity or frequency of symptoms of the disease 
or condition. In the case of atherosclerosis, "treatment" also refers to a minimization 

30 or reversal of the development of plaques. The therapy is designed to alter {e.g., 
inhibit or enhance), replace or supplement activity of a PDE4D polypeptide in an 
individual. For example, a PDE4D therapeutic agent can be administered in order to 
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upregulate or increase the expression or availability of the PDE4D gene or of specific 
splicing variants of PDE4D, or, conversely, to downregulate or decrease the 
expression or availability of the PDE4D gene or specific splicing variants of PDE4D. 
Upregulation or increasing expression or availability of a native PDE4D gene or of a 
5 particular splicing variant could interfere with or compensate for the expression or 
activity of a defective gene or another splicing variant; downregulation or decreasing 
expression or availability of a native PDE4D gene or of a particular splicing variant 
could minimize the expression or activity of a defective gene or the particular 
splicing variant and thereby minimize the impact of the defective gene or the 

10 particular splicing variant. 

The PDE4D therapeutic agent(s) are administered in a therapeutically 
effective amount (i.e., an amount that is sufficient to treat the disease, such as by 
ameliorating symptoms associated with the disease, preventing or delaying the onset 
of the disease, and/or also lessening the severity or frequency of symptoms of the 

15 disease). The amount which will be therapeutically effective in the treatment of a 
particular individual's disorder or condition will depend on the symptoms and 
severity of the disease, and can be determined by standard clinical techniques, hi 
addition, in vitro or in vivo assays may optionally be employed to help identify 
optimal dosage ranges. The precise dose to be employed in the formulation will also 

20 depend on the route of administration, and the seriousness of the disease or disorder, 
and should be decided according to the judgment of a practitioner and each patient's 
circumstances. Effective doses may be extrapolated from dose-response curves 
derived from in vitro or animal model test systems. 

In one embodiment, a nucleic acid of the invention (e.g., a nucleic acid 

25 encoding a PDE4D polypeptide, such as SEQ ID NO: 1 which may optionally 

comprise at least one polymorphism shown in Tables 1 1 and 12; or another nucleic 
acid that encodes a PDE4D polypeptide or a splicing variant, derivative or fragment 
thereof, such as a nucleic acid encoding SEQ ID NO: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 or 
14) can be used, either alone or in a pharmaceutical composition as described above. 

30 For example, PDE4D or a cDNA encoding the PDE4D polypeptide, either by itself 
or included within a vector, can be introduced into cells (either in vitro or in vivo) 
such that the cells produce native PDE4D polypeptide. If necessary, cells that have 
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been transformed with the gene or cDNA or a vector comprising the gene or cDNA 
can be introduced (or re-introduced) into an individual affected with the disease. 
Thus, cells which, in nature, lack native PDE4D expression and activity, or have 
mutant PDE4D expression and activity, or have expression of a disease-associated 
5 PDE4D splicing variant, can be engineered to express PDE4D polypeptide or an 
active fragment of the PDE4D polypeptide (or a different variant of PDE4D 
polypeptide). In another embodiment, nucleic acid encoding the PDE4D 
polypeptide, or an active fragment or derivative thereof, can be introduced into an 
expression vector, such as a viral vector, and the vector can be introduced into 

1 0 appropriate cells in an animal. Other gene transfer systems, including viral and 
nonviral transfer systems, can be used. Alternatively, nonviral gene transfer 
methods, such as calcium phosphate coprecipitation, mechanical techniques (e.g., 
microinjection); membrane fusion-mediated transfer via liposomes; or direct DNA 
uptake, can also be used. 

1 5 Alternatively, in another embodiment of the invention, a nucleic acid of the 

invention; a nucleic acid complementary to a nucleic acid of the invention; or a 
portion of such a nucleic acid (e.g., an oligonucleotide as described below), can be 
used in "antisense" therapy, in which a nucleic acid (e.g., an oligonucleotide) which 
specifically hybridizes to the mRNA and/or genomic DNA of PDE4D is 

20 administered or generated in situ. The antisense nucleic acid that specifically 

hybridizes to the mRNA and/or DNA inhibits expression of the PDE4D polypeptide, 
e.g., by inhibiting translation and/or transcription. Binding of the antisense nucleic 
acid can be by conventional base pair complementarity, or, for example, in the case 
of binding to DNA duplexes, through specific interaction in the major groove of the 

25 double helix. 

An antisense construct of the present invention can be delivered, for example, 
as an expression plasmid as described above. When the plasmid is transcribed in the 
cell, it produces RNA that is complementary to a portion of the mRNA and/or DNA 
that encodes PDE4D polypeptide. Alternatively, the antisense construct can be an 
30 oligonucleotide probe that is generated ex vivo and introduced into cells; it then 

inhibits expression by hybridizing with the mRNA and/or genomic DNA of PDE4D. 
In one embodiment, the oligonucleotide probes are modified oligonucleotides that 
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are resistant to endogenous nucleases, e.g., exonucleases and/or endonucleases, 
thereby rendering them stable in vivo. Exemplary nucleic acid molecules for use as 
antisense oligonucleotides are phosphoramidate, phosphothioate and 
methylphosphonate analogs of DNA (see also U.S. Patent Nos. 5,176,996; 
5 5,264,564; and 5,256,775). Additionally, general approaches to constructing 
oligomers useful in antisense therapy are also described, for example, by Van der 
Krol et al. ((1988) Biotechniques 6:958-976); and Stein et al. ((1988) Cancer Res 
48:2659-2668). With respect to antisense DNA, oligodeoxyribonucleotides derived 
from the translation initiation site, e.g., between the -10 and +10 regions of PDE4D 

10 sequence, are preferred. 

To perform antisense therapy, oligonucleotides (mRNA, cDNA or DNA) are 
designed that are complementary to mRNA encoding PDE4D. The antisense 
oligonucleotides bind to PDE4D mRNA transcripts and prevent translation. Absolute 
complementarity, although preferred, is not required, a sequence "complementary" to 

15 a portion of an RNA, as referred to herein, indicates that a sequence has sufficient 
complementarity to be able to hybridize with the RNA, forming a stable duplex; in 
the case of double-stranded antisense nucleic acids, a single strand of the duplex 
DNA may thus be tested, or triplex formation may be assayed. The ability to 
hybridize will depend on both the degree of complementarity and the length of the 

20 antisense nucleic acid, as described in detail above. Generally, the longer the 

hybridizing nucleic acid, the more base mismatches with an RNA it may contain and 
still form a stable duplex (or triplex, as the case may be). One skilled in the art can 
ascertain a tolerable degree of mismatch by use of standard procedures. 

The oligonucleotides used in antisense therapy can be DNA, RNA, or 

25 chimeric mixtures or derivatives or modified versions thereof, single-stranded or 
double-stranded. The oligonucleotides can be modified at the base moiety, sugar 
moiety, or phosphate backbone, for example, to improve stability of the molecule, 
hybridization, etc. The oligonucleotides can include other appended groups such as 
peptides {e.g., for targeting host cell receptors in vivo), or agents facilitating transport 

30 across the cell membrane (see, e.g., Letsinger et al. (1989) Proc. Natl. Acad. Sci. 
USA 86:6553-6556; Lemaitre etal, (1987), Proc. Natl. Acad. Sci. USA 84:648-652; 
PCT International Publication No. W088/09810) or the blood-brain barrier (see, e.g., 
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PCT International Publication No. W089/10134), or hybridization-triggered cleavage 
agents (see, e.g., Rrol et al. (1988) BioTechniques 6:958-976) or intercalating agents. 
(See, e.g., Zon, (1988), Pharm. Res. 5:539-549). To this end, the oligonucleotide 
may be conjugated to another molecule (e.g., a peptide, hybridization triggered cross- 
5 linking agent, transport agent, hybridization-triggered cleavage agent). 

The antisense molecules are delivered to cells that express PDE4D in vivo. A 
number of methods can be used for delivering antisense DNA or RNA to cells; e.g., 
antisense molecules can be injected directly into the tissue site, or modified antisense 
molecules, designed to target the desired cells (e.g., antisense linked to peptides or 

1 0 antibodies that specifically bind receptors or antigens expressed on the target cell 

surface) can be administered systematically. Alternatively, in another embodiment, a 
recombinant DNA construct is utilized in which the antisense oligonucleotide is 
placed under the control of a strong promoter (e.g., pol III or pol II). The use of such 
a construct to transfect target cells in the patient results in the transcription of 

1 5 sufficient amounts of single stranded RNAs that will form complementary base pairs 
with the endogenous PDE4D transcripts and thereby prevent translation of the 
PDE4D mRNA. For example, a vector can be introduced in vivo such that it is taken 
up by a cell and directs the transcription of an antisense RNA. Such a vector can 
remain episomal or become chromosomally integrated, as long as it can be 

20 transcribed to produce the desired antisense RNA. Such vectors can be constructed 
by recombinant DNA technology methods standard in the art and described above. 
For example, a plasmid, cosmid, YAC or viral vector can be used to prepare the 
recombinant DNA construct that can be introduced directly into the tissue site. 
Alternatively, viral vectors can be used which selectively infect the desired tissue, in 

25 which case administration may be accomplished by another route (e.g., 
systemically). 

Methods of modulating PDE4D expression by administering an RNA 
inhibitor of the activity of the target protein are also possible. The term "RNA 
inhibitor" refers to an inhibitory RNA that silences expression of the target protein 
30 by RNA interference (McManus, M.T. and Sharp, P.A., 2002. Nat. Rev. Genet. 

3:737-47; Harmon, G.J., 2002. Nature 418:244-51; Paddison, P.J. and Hannon, G.J., 
2002. Cancer Cell 2:17-23). RNA interference is conserved throughout evolution, 



WO 2004/028341 



76 



PCT/US2003/029906 



from C. elegans to humans, and is believed to mnction in protecting cells from 
invasion by RNA viruses. When a cell is infected by a dsRNA virus, the dsRNA is 
recognized and targeted for cleavage by an RNaselll-type enzyme termed Dicer. 
The Dicer enzyme "dices" the RNA into short duplexes of 21 nucleotides, termed 
5 short-interfering RNAs or siRNAs, composed of 1 9 nucleotides of perfectly paired 
ribonucleotides with two unpaired nucleotides on the 3' end of each strand. These 
short duplexes associate with a multiprotein complex termed RISC, and direct this 
complex to mRNA transcripts with sequence similarity to the siRNA. As a result, 
nucleases present in the RISC complex cleave the mRNA transcript, thereby 
1 0 abolishing expression of the gene product. In the case of viral infection, this 
mechanism would result in destruction of viral transcripts, thus preventing viral 
synthesis. Since the siRNAs are double-stranded, either strand has the potential to 
associate with RISC and direct silencing of transcripts with sequence similarity. 
Recently, it was determined that gene silencing could be induced by 
1 5 presenting the cell with the siRNA, mimicking the product of Dicer cleavage 

(Elbashir, S.M., etal, 2001. Nature 411:494-8; Elbashir, S.M., et al, 2001. Genes 
Dev. 15: 188-200). Synthetic siRNA duplexes maintain the ability to associate with 
RISC and direct silencing of mRNA transcripts, thus providing researchers with a 
powerful tool for gene silencing in mammalian cells. Yet another method to 
20 introduce the dsRNA for gene silencing is shRNA, for short hairpin RNA (Paddison, 
P J., et al, 2002. Genes Dev. 16:948-58; Brummelkamp, T.R., et al, 2002 Science 
296:550-3; Sui, G., et al, 2002. Proc. Natl. Acad. Sci. U.S.A. 99:5515-20). In this 
case, a desired siRNA sequence is expressed from a plasmid (or virus) containing an 
"shRNA" gene having an inverted repeat with an intervening loop sequence to form 
25 a hairpin structure. The resulting shRNA transcript containing the hairpin is 

subsequently processed by Dicer to produce siRNAs for silencing. Plasmid-based 
shRNAs can be expressed stably in cells, allowing long-term gene silencing in cells, 
or even in animals (McCaffrey,A.P., et al, 2002. Nature 418:38-9; Xia, H., et al, 
2002. Nat. Biotech. 20:1006-10; Lewis, D.L., et al, 2002. Nat. Genetics 32:107-8; 
30 Rubinson, D.A., et al, 2003. Nat. Genetics 33:401-6; Tiscornia, G., et al, (2003) 
Proc. Natl. Acad. Sci. U.S.A. 100:1844-8). RNA interference has been successfully 



WO 2004/028341 



77 



PCT/US2003/029906 



used therapeutically to protect mice from fulminant hepatitis (Song, R, et al., 2003. 
Nat. Medicine 9:347-51). 

Endogenous PDE4D expression can be also reduced by inactivating or 
"knocking out" PDE4D or its promoter using targeted homologous recombination 
5 {e.g., see Smithies et al. (1985) Nature 317:230-234; Thomas & Capecchi (1987) 
Cell 51:503-512; Thompson et al. (1989) Cell 5:313-321). For example, a mutant, 
non-functional PDE4D (or a completely unrelated DNA sequence) flanked by DNA 
homologous to the endogenous PDE4D (either the coding regions or regulatory 
regions of PDE4D) can be used, with or without a selectable marker and/or a 

10 negative selectable marker, to transfect cells that express PDE4D in vivo. Insertion 
of the DNA construct, via targeted homologous recombination, results in inactivation 
of PDE4D. The recombinant DNA constructs can be directly administered or 
targeted to the required site in vivo using appropriate vectors, as described above. 
Alternatively, expression of non-mutant PDE4D can be increased using a similar 

15 method: targeted homologous recombination can be used to insert a DNA construct 
comprising a non-mutant, functional PDE4D (e.g., a gene having SEQ ID NO: 1 
which may optionally comprise at least one polymorphism shown in Tables 11 and 
12), or a portion thereof, in place of a mutant PDE4D in the cell, as described above. 
In another embodiment, targeted homologous recombination can be used to insert a 

20 DNA construct comprising a nucleic acid that encodes a PDE4D polypeptide variant 
that differs from that present in the cell. 

Alternatively, endogenous PDE4D expression can be reduced by targeting 
deoxyribonucleotide sequences complementary to the regulatory region of PDE4D 
(i.e., the PDE4D promoter and/or enhancers) to form triple helical structures that 

25 prevent transcription of PDE4D in target cells in the body. (See generally, Helene, C. 
(1991) Anticancer Drug Des., 6(6):569-84; Helene, C, et al. (1992) Ann, NY. Acad. 
Set., 660:27-36; andMaher, L. J. (1992) Bioassays 14(12):807-15). Likewise, the 
antisense constructs described herein, by antagonizing the normal biological activity 
of one of the PDE4D proteins, can be used in the manipulation of tissue, e.g., tissue 

30 differentiation, both in vivo and for ex vivo tissue cultures. Furthermore, the anti- 
sense techniques (e.g., microinjection of antisense molecules, or transfection with 
plasmids whose transcripts are anti-sense with regard to a PDE4D mRNA or gene 
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sequence) can be used to investigate role of PDE4D in developmental events, as well 
as the normal cellular function of PDE4D in adult tissue. Such techniques can be 
utilized in cell culture, but can also be used in the creation of transgenic animals. 

In yet another embodiment of the invention, other PDE4D therapeutic agents 
5 as described herein can also be used in the treatment or prevention of stroke. The 
therapeutic agents can be delivered in a composition, as described above, or by 
themselves. They can be administered systemically, or can be targeted to a particular 
tissue. The therapeutic agents can be produced by a variety of means, including 
chemical synthesis; recombinant production; in vivo production (e.g., a transgenic 
1 0 animal, such as U.S . Patent No. 4,873,3 1 6 to Meade et al.), for example, and can be 
isolated using standard means such as those described herein. 

A combination of any of the above methods of treatment (e.g., administration 
of non-mutant PDE4D polypeptide in conjunction with antisensc therapy targeting 
mutant PDE4D mRNA; administration of a first splicing variant encoded by PDE4D 
15 in conjunction with antisense therapy targeting a second splicing encoded by 
PDE4D), can also be used. * 
The invention will be further described by the following non-limiting 
examples. The teachings of all publications cited herein are incorporated herein by 
reference in their entirety. 

20 

EXAMPLES 

EXAMPLE 1 : PDE4D VARIATIONS AND HAPLOTYPES INCREASE RISK 
FOR STROKE 

25 

Icelandic Stroke Patients and Phenotype Characterization 

A population-based list containing 2543 Icelandic stroke patients, diagnosed 
from 1993 through 1997, was derived from two major hospitals in Iceland and the 
Icelandic Heart Association (the study was approved by the Icelandic Data Protection 
30 Commission of Iceland and the National Bioethics Committee). Patients with 

hemorrhagic stroke represented 6% of all patients (patients with the Icelandic type of 
hereditary cerebral hemorrhage with amyloidosis and patients with subarachnoid 
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hemorrhage were excluded). Ischemic stroke accounted for 67% of the total patients 
and TIAs 27%. The distribution of stroke suptypes in this study is similar to that 
reported in other Caucasian populations (Mohr, J. P., et al, Neurology, 25:754-762 
(1978); L. R. Caplan, In Stroke, A Clinical Approach (Butterworth-Heinemann, 
5 Stoneham, MA, ed 3, (1993)). 

The list of approximately 2000 living patients was run through our 
computerized genealogy database. A comprehensive genealogy database that has 
been established at deCODE genetics was used to cluster the patients in pedigrees. 
Each version of the computerized genealogy database was reversibly encrypted by 

10 the Data Protection Commission of Iceland before arriving at the laboratory 

(Gulcher, J.R., et al , Eur. J. Hum. Genet. 8:739 (2000)). The database uses a patient 
list, with encrypted personal identifiers, as input, and recursive algorithms to find all 
ancestors in the database who are related to any member on the input list within a 
given number of generations back (Gulcher, J.R., and Stefansson, K., Clin. Chem. 

15 Lab. Med. 36:523 (1 998)) covering the whole Icelandic nation. The cluster function 
then searches for ancestors who are common to any two or more members of the 
input list. One hundred and seventy-nine families with two or more living patients 
were chosen for the study with a total of 476 patients connected within 6 meioses (6 
meioses connect second cousins). Informed consent was obtained from all patients 

20 and their relatives whose DNA samples were used in the linkage scan. The mean 
separation between affected pairs is 4.8 meioses. Of the patients selected for the 
study 73% had ischemic strokes, 23% TIAs and 4% hemorrhagic strokes. 

In the selected families, hemorrhagic stroke patients clustered with ischemic 
stroke and TIA patients, and there were no families with a striking preponderance of 

25 hemorrhagic stroke or of the subtypes of ischemic stroke. Patients with ischemic 
stroke were reclassified according to the TOAST (Trial of Org 10172 in Acute 
Stroke Treatment) sub-classification system for stroke (Adams, H.P., Jr., et al, 
Stroke, 24:34-41 (1993)). This system includes five categories: (1) large-artery 
atherosclerosis, (2) cardioembolism, (3) small-artery occlusion (lacune), (4) stroke of 

30 other determined etiology and (5) stroke of vmdetermined etiology. The diagnoses 
were based on clinical features and on data from ancillary diagnostic studies. 
Patients defined with large-artery atherosclerosis had clinical and brain imaging 
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findings of cerebral cortical dysfunction and either significant (>70%) stenosis (this 
is a stricter criteria than used in TOAST where 50% stenosis is the cut-off) or 
occlusion of a major brain artery or branch cortical artery. Potential sources of 
cardiogenic embolism were excluded. The category cardioembolism included 
5 patients with at least one cardiac source for an embolus and potential large-artery 
sources of thromobosis and embolism was eliminated. Patients with small-artery 
occlusion had one of the traditional clinical lacunar syndromes and no evidence of 
cerebral cortical dysfunction. Potential cardiac source of embolus and stenosis >70% 
in an ipsilateral extracranial artery was excluded. The category, acute stroke of other 

10 determined etiology, included patients with rare causes of stroke and patients with 
two or more potential causes of stroke. If the causes of stroke could not be 
determined despite extensive evaluation patients were included in the category stroke 
of undetermined etiology. FIG. 1 displays two pedigrees each affected by several of 
the stroke subtypes, including hemorrhagic stroke. Apparently what is inherited in 

15 stroke is the broadly defined phenotype. 

Genome-wide scan 

A genome- wide scan was performed using a framework map of about 1000 
microsatellite markers. The DNA samples were genotyped using approximately 

20 1000 fluorescently labelled primers. A microsatellite screening set based in part on 
the ABI Linkage Marker (v2) screening set and the ABI Linkage Marker (v2) 
intercalating set in combination with 500 custom-made markers were developed. All 
markers were extensively tested for robustness, ease of scoring, and efficiency in 4X 
multiplex PCR reactions. In the framework marker set, the average spacing between 

25 markers was approximately 4 cM with no gaps larger than 1 0 cM. Marker positions 
were obtained from the Marshfield map, except for a three-marker putative inversion 
on chromosome 8 (Jonsdottir, G.M., et al, Am. J. Hum. Genet., 67 (Suppl. 2):332 
(2000); Yu, A., et al., Am. J. Hum. Genet. 67 (Suppl. 2):10 (2000). The PCR 
amplifications were set up, run and pooled on Perkin Elmer/ Applied Biosystems 877 

30 Integrated Catalyst Thermocyclers with a similar protocol for each marker. The 
reaction volume used was 5 \x\ and for each PCR reaction 20 ng of genomic DNA 
was amplified in the presence of 2 pmol of each primer, 0.25 U AMPLITAQ GOLD 
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(DNA polymerase; trademark of Roche Molecular Systems), 0.2 mM dNTPs and 2.5 
mM MgC12 (buffer was supplied by manufacturer). The PCR conditions used were 
95°C for 10 minutes, then 37 cycles of 15 s at 94°C, 30s at 55°C and 1 min at 72°C. 
The PCR products were supplemented with the internal size standard and the pools 
5 were separated and detected on Applied Biosystems model 377 Sequencer using v3.0 
GENESCAN (peak calling software; trademark of Applied Biosystems). Alleles 
were called automatically with the TRUEALLELE (computer program for alleles 
identification; trademark of Cybergenetics, Inc.) program, and the program, 
DECODE-GT (computer editing program that works downstream of the 
1 0 TRUEALLELE program; trademark of deCODE genetics), was used to fractionate 
according to quality and edit the called genotypes (Palsson, B., et al, Genome Res. 
°:1002 (1999)). At least 1 80 Icelandic controls were genotyped to derive allelic 
frequencies. 

A total of 476 patients and 438 relatives were genotyped. The data was 

15 analyzed and the statistical significance determined by applying affecteds-only 
allele-sharing methods (which does not specify any particular inheritance model) 
implemented in the ALLEGRO (computer program for multipoint linkage analysis; 
trademark of deCODE genetics) program that calculates lod scores based on 
multipoint calculations. Our baseline linkage analysis uses the Sp a ; is scoring function 

20 (Kruglyak, L., et al, Am. J. Hum. Genet, 58: 1347 (1996)), the exponential allele- 
sharing model (Kong, A. and Cox, N.J., Am. J. Hum. Genet., 61:1 179 (1997)), and a 
family weighting scheme which is halfway, on the log scale, between weighting each 
affected pair equally and weighting each family equally. In the analysis we treat all 
genotyped individuals who are not affected as "unknown". All linkage analyses in 

25 this paper were performed using multipoint calculation with the program ALLEGRO 
(deCODE genetics) (Gudbjartsson, D.F., et al., Nat. Genet. 25:12 (2000)). 

The allele sharing lod scores for the genome scan using the framework map 
showed three regions that achieved a lod score above 1.0. Two of these regions are 
on chromosome 5q. The first peak is at approximately 69 cM with a lod score of 

30 2.00. The second peak is at 99 cM with a lod score of 1 . 1 4. The third region is on 
chromosome 14q at 55 cM with a lod score of 1.24. 
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The information for linkage at the 5q locus was increased by genotyping an 
additional 45 markers over a 45 cM segment which spanned both peaks. The 
information used here is defined by Nicolae (D. L. Nicolae, Thesis, University of 
Chicago (1999)) and has been demonstrated to be asymptotically equivalent to a 
5 classical measure of the fraction of missing information (Dempster, A.P., et al, J. R. 
Statist. Soc. B, 39:1 (1977)). While the lod score at the second peak dropped slightly 
to around 1.05, the lod score at the first peak increased to 3.39. However, close 
inspection of our results suggested that not only does the Marshfield genetic map 
lack resolution (many markers assigned the same map location), but also there may 

10 be some errors in their order. As a result, the genetic length of the region estimated 
using our material was substantially greater than what is reported. By modifying the 
ALLEGRO (deCODE genetics) program, we applied the EM algorithm to our data to 
estimate the genetic distances between markers. We found that our estimate of the 
genetic length of the region was substantially longer than that given in the Marshfield 

15 map. This indicates a problem with marker order because, in general, incorrect 
marker order leads to an increased number of apparent crossovers and increases the 
apparent genetic length. 

Physical and genetic mapping 

20 The marker order and inter-marker distances were improved by constructing 

high density physical and genetic maps over a 20 cM region between markers 
D5S474 and D5S2046. A combination of data from coincident hybridizations of 
BAC membranes using a high density of STSs and the Fingerprinting Contig 
database was used to build large contigs of BACs from the RPCI -1 1 library. The 

25 order of the linkage markers was also confirmed by high-resolution genetic mapping 
using the stroke families supplemented with over 112 other large nuclear families. 
High resolution genetic mapping was used both to anchor and place in order contigs 
found by physical mapping as well as to obtain accurate inter-marker distances for 
the correctly ordered markers. Data from 112 Icelandic nuclear families (sibships 

30 with their parents, containing from two to seven siblings) were analyzed together 
with the nuclear families available within the stroke pedigrees. For the purpose of 
genetic mapping the 1 12 nuclear families alone provide 588 meioses, and the total 
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number of meioses available for mapping was over 2000. By comparison, the 
Marshfield genetic map was constructed based on 1 82 meioses. The large number of 
meiotic events within our families provides the ability to map markers to the 
resolution of 0.5 to 1.0 cM. Combining this information with the physical map 
5 resulted in a highly reliable order of markers and inter-marker distances within this 
20 cM region. Linkage markers common to the genetic and physical maps were used 
to anchor and place in order four of the physically mapped contigs. By integrating 
the genetic and physical maps a most likely order of 30 polymorphic markers was 
derived. 

1 0 BAC contigs were generated by a method that combines coincident primer 

hybridization with data mining. The RPCI-1 1 human male BAC library segments 1 . 
& 2 (Pieter de Jong, Children's Hospital Oakland Research Institute) containing 
about 200,000 clones with a 12X coverage, were gridded using a 6x6 double offset 
pattern in 23 cm x 23 cm membranes with a BioGrid robot (Biorobotics Ltd., 
1 5 Cambridge, UK). Initially, hybridizations were performed with markers in the 
region of interest according to their location in the Weizmann Institute Unified 
Database. Primer sequences were analyzed and discarded according to their content 
of known repeats, E. coli and vector sequences (the analysis was performed using 
software developed at deCODE genetics). One hundred and fifty markers in the 

20 region (30 polymorphic markers used in linkage and 120 generated from STSs) 
separated by an average of 130 kb were used. The selected markers were used to 
generate two 32 P labelled probes, F that contained the pooled forward primers and R 
that contained the pooled reverse primers. Reading of positive signals was 
performed automatically from digitized images of resulting autoradiograms by 

25 informatics tools developed at deCOD'E genetics. The coincident signals in both 
hybridizations were selected as positive clones. A set of overlapping clones was 
assembled through a combination of hybridization and BAC fingerprint walking. 
Fingerprints of positive clones were analyzed using the FPC database developed at 
the Sanger Center. Data from FPC contigs prebuilt with a cutoff of 3e-12 and from 

30 sequence datamining was integrated with the hybridization results. BACs in the 

region detected by data mining and hybridization were re-arrayed using a Multiprobe 
Ilex robot (Packard, Meriden, CT). Small membranes (8 cm x 12 cm) were gridded 
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in 6x6 double offset pattern and individually hybridized with the markers of interest. 
Positive patterns were transferred using transparencies to an Excel file containing 
macros to provide BAG to marker associations. A visual map was generated by 
combining the hybridization, fingerprinting and sequence data. New markers were 
5 generated from BAC end sequences to close the gap. After several rounds of 

hybridization positive BACs were assembled into 7 contigs covering approximately 
20 Mb. Thirty of the polymorphic markers used in linkage were assigned to four of 
the contigs. Estimation of contig lengths and distance between markers assigned to 
them was based on the FPC program. 

10 Twenty-seven of our 30 linkage markers mapped to three contigs in the 

October 2000 release from UCSC, the UC Santa Cruz (UCSC) draft assembly. The 
marker order within the contigs is in agreement with our order with the exception of 
two markers. Although the UCSC assemblies are improving, some contigs have 
incorrect order, orientation, or contig assembly. We believe that high resolution 

1 5 genetic mapping and perhaps focused hybridization experiments are still necessary to 
confirm accuracy of sequence assemblies. In addition, high resolution genetic 
mapping provides better estimates of inter-marker genetic distances that are also 
important for linkage analysis (Halpern, J. and Whittermore, A.S., Hum. Hered. 
49:194 (1999); Daw, E.W., etal, Genet. Epidemiol. 79:366 (2000)). 

20 

Statistical Methods for Linkage Analysis 

Multipoint, affected-only allele-sharing methods were used in the analyses to 
assess evidence for linkage. All results, both the LOD-score and the non-parametric 
linkage (NPL) score, were obtained using the program Allegro (Gudbjartsson et ah, 

25 Nat. Genet. 25:12-3, 2000). Our baseline linkage analysis, as previously described 
(Gretarsdottir et ah, Am J Horn Genet, 70:593-603, 2002), uses the S pairs scoring 
function (Whittemore, AS., Halpern, J. (1994), Biometrics 50:118-27; Kruglyak L, 
et ah (1996), Am J Hum Genet 55:1347-63), the exponential allele-sharing model 
(Kong, A. and Cox, N.J. (1997), Am J Hum Genet 61:1 179-88) and a family 

30 weighting scheme that is halfway, on the log-scale, between weighting each affected 
pair equally and weighting each family equally. The information measure we use is 
part of the Allegro program output and the information value equals zero if the 
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marker genotypes are completely uninformative and equals one if the genotypes 
determine the exact amount of allele sharing by decent among the affected relatives 
(Gretarsdottir et al, Am. J. Horn. Genet, 70:593-603, (2002)). We computed the P- 
values two different ways and here report the less significant result. The first P- value 

5 was computed on the basis of large sample theory; the distribution of Zi r = 
V(2[log e (10)LOD]) approximates a standard normal variable under the null 
hypothesis of no linkage (Kong, A. and Cox, N.J. (1997), Am J Hum Genet 67:1179- 
88). The second P-value was calculated by comparing the observed LOD-score with 
its complete data sampling distribution under the null hypothesis (Gudbjartsson et 

10 al., Nat. Genet. 25:12-3, 2000). When the data consist of more than a few families, 
as is the case here, these two P-values tend to be very similar. 

Final linkage results and localization 

Linkage analysis including genotypes from the higher density markers using 
1 5 the deCODE marker order resulted in a lod score of 4.40 (P = 3 .9 X 1 0" 6 ) on 

chromosome 5ql2 at the marker D5S2080. The reported P value is part of the output 
of the ALLEGRO (deCODE genetics) program which was developed at deCODE 
and has become a standard linkage program worldwide over the last 3 years 
(Gudbjartsson et al, Nat. Genet. 25:12-3, 2000). We have given it to over 200 
20 academic departments around the world free of charge and it is widely used. The 
locus has been designated as STRK1. With the addition of these extra markers, it was 
possible to narrow down the region to a segment less than 6 cM, from D5S1474 to 
D5S398, as defined by one drop in lod. 

To further investigate the contribution of this susceptibility locus to stroke, a 
25 range of parametric models were fitted to the data. However, all analyses were still 
affecteds only in the sense that individuals were either classified as affecteds or 
having unknown disease status. A lod score of 4.08 was obtained with a dominant 
model where the allele frequency of the susceptibility gene was assumed to be 5% 
and carriers of the alteration were assumed to have seven- fold the risk of a non- 
30 carrier. By inspecting the individual families, no obvious correlation was seen 

between families that contribute positively to the linkage results with the prevalence 
of hypertension, diabetes or hyperlipidemias. When the data were reanalyzed with 
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the hemorrhagic stroke patients removed, the allele sharing lod score increased to 
4.86 at D5S2080. Although this 0.46 increase in log score suggests that STRK1 is 
involved primarily in ischemic stroke and TIAs, it is not statistically significant 
based on simulations (one sided P equals 0.09). In order to assess whether such a 
5 change in lod score would be likely to occur by chance we selected 1000 random sets 
of 22 patients whose status we then changed to "unknown" in an analysis. The P 
value we present is the fraction of the 1000 simulations which produce a lod score 
increase at the peak locus equal to or greater than that which we observed by 
changing the affection status of the 22 hemorrhagic stroke patients to "unknown". 

10 

Identification of Allelic Association 

All microsatellite markers in the approx. 6 cM interval (markers from 
D5S398 to D5S1474) were analyzed with respect to allelic association. 

1 5 Microsatellite allelic association 

We initially genotyped 864 Icelandic stroke patients and 908 controls using a 
total of 98 microsatellite markers. These markers are distributed over a region of 
approximately 1 1 Mb. The region is centered on our linkage peak and corresponds 
to the 2 LOD drop. The density of markers is greater in the central 3.7 Mb portion of 

20 the region, which includes the 1 LOD drop, with an average spacing of one marker 
every 53 kb. We have designated this central region, which is flanked by markers 
D5S1474 and D5S398, as the STRK1 interval. Three markers, AC027322-5,- 
D5S2121 and AC00881 8-1, showed a difference in allelic frequency between 
patients and controls with p-values less than 0.01 (Table 1). Correcting for the 

25 relatedness of the Icelandic patients had little impact on the p-values, but after 

correcting for the number of markers and alleles tested none of these p-values were 
significant (Table 1). 

We had previously observed that our linkage peak increased, albeit not 
significantly, when excluding the hemorrhagic stroke patients. We therefore tested 

30 only those patients with ischemic stroke or TIA for association to the markers. In 
addition, our ischemic stroke and TIA patients have been sub-classified according to 
the TOAST research criteria and we also repeated the association analysis separately 
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for patients with the three TOAST subcategories: cardiogenic, carotid (greater than 
70% stenosis) and small vessel occlusive disease. Lastly, we tested the combination 
of patients with cardiogenic and carotid stroke, since these categories of stroke are 
most clearly related to atherosclerosis. The results for each of these association 
5 studies are presented in Table 1 . Three of the tests, one for cardiogenic stroke 
(AC008818-1), one for carotid stroke (DG5S397), and one for the combination of 
carotid and cardiogenic stroke (AC008818-1) were significant even after correcting 
for multiple testing (Table 1). The marker DG5S397 is located within the PDE4D 
gene and AC008818-1 is in the 5' end of PDE4D and in the overlapping gene 

1 0 Prostate androgen-regulated transcript (PARTI) whose transcript is on the other 
strand going in the opposite direction. PDE4D is an important regulator of 
intracellular levels of cAMP and is expressed widely. PARTI encodes a putative 
protein with unknown function predominantly expressed in the prostate gland and in 
several cancer cell lines. Physical locations of all genotyped markers and PDE4D 

1 5 and PARTI exons are available in Table 2C. The association results for the 
combination of carotid and cardiogenic stroke were particularly striking with an 
allele frequency of 35.5% in patients for allele 0 (the CEPH reference allele) of 
marker AC008818-1 versus 25.5% in controls. The unadjusted p-value for this 
marker is 0.0000015, and after adjusting for multiple testing of markers is 0.00025 

20 (Table 1). This remains significant even after adjusting for the several phenotypes 
studied. The risk of this allele to the other alleles of this marker, assuming the 
multiplicative model Terwilliger, J.D. & Ott, J. A haplotype-based 'haplotype relative 
risk' approach to detecting allelic associations. Hum Hered 42, 337-46 (1992) and 
Falk, C.T. & Rubinstein, P. Haplotype relative risks: an easy reliable way to 

25 construct a proper control sample for risk calculations. Ann Hum Genet 51 ( Pt 3), 
227-33 (1987), was estimated to be 1.60, and the corresponding population 
attributable risk was 25%. 

Thus, the strong association signals from our initial microsatellite association 
studies helped to focus our attention on the STRK1 interval and, in particular, to the 

30 PDE4D gene region. 
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Table 1. 

Microsatellite allelic association analysis of the two-lod drop of the STRK1 locus. 
All microsatellites that show association with a p-value less than 0.01 for all stroke, all stroke 
5 excluding hemorrhagic stroke, cardiogenic stroke, carotid stroke, small vessel disease and 

Phenotype Marker Allele p-value RR # Aff. ^ # Ctrl 



AC027322-5 

D5S2121 

ACQ08818-1 



0.001 
0.0027 
0.0045 



AC027322-5 

D5S2121 

AC008818-1 



AC01 6604-2 
AC008804-1 
AC022125-3 



0.000054* 
0.00053 
0.0027 
0.0044 
0.0048 
0.0068 
0.0077 
0.0095 
0.0084 
0.0091 



36.0 
51.8 
36.3 



28.8 
42.7 
27.3 
30.0 
87.2 



DG5S818 
AC01 6604-3 



0.001 
0.003 
0.0051 
0.0079 
0.0072 



25.5 
34.3 
42.6 
53.3 
31.2 



D5S1359 
D5S2080 
D5S2121 



Combined 
cardiogenic & 
carotid stroke 



AC008818-1 

AC008833-6 

DG5S2066 

DG5S397 

D5S2121 



0.0000015* 
0.0026 
0.0032 
0.009 
0.0081 



25.5 
63.8 
87.2 
53.0 



the combination of cardiogenic and carotid stroke 
*significant after adjusting for multiple testing 
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Alleles #'s: For SNP alleles A = 0, C = 1, G = 2, T = 3; for microsatellite alleles: the 
CEPH sample 1347-02 (CEPH genomics repository) is used as a reference, the lower allele 
of each microsatellite in this sample is set at 0 and all other alleles in other samples are 
numbered accordingly in relation to this reference. Thus allele 1 is 1 bp longer than the lower 
5 allele in the CEPH sample 1 347-02, allele 2 is 2 bp longer than the lower allele in the CEPH 
sample 1347-02, allele 3 is 3 bp longer than the lower allele in the CEPH sample 1347-02, 
allele 4 is 4 bp longer than the lower allele in the CEPH sample 1347-02, allele -1 is 1 bp 
shorter than the lower allele in the CEPH sample 1347-02, allele -2 is 2 bp shorter than the 
lower allele in the CEPH sample 1347-02, and so on. Note that this same CEPH sample is a 
1 0 standard that is widely used throughout the world for calibration and comparison of alleles. 

AC008818-1 amplimer: 

TGCTTGGTGAAGGAATAGCCACCCCAGAGAAGGAGTATGGACTTC 

TATACACAATCATTCATTCATTCATTCATTCATTCATTCATTCATTCATTC 

1 5 ACTACTCATGCATGATCTTTGTCCTTATCTTCCTCCACTGTCACATGAATA 

CCCACCCACTGCACCTACCTGCTTCCTATTCCTGAGAACCCAGGCTC (SEQ 

ID NO: 86) 

AC00881 8-1, allele 0 is the same allele as the minimum allele observed in 
CEPH 1347-02, family 137, individual 02. 

20 Swedish patients have also been genotyped and microsatellite single and 

multimarker association has been analyzed using the E-M algorithm. A total number 
of 943 Swedish patients (stroke patients and patients with carotid stenosis) and 322 ' 
Swedish controls were analyzed (results shown in Table 2A). At least three 
haplotypes were more common in patients compared to controls, confirming in a ; 

25 second population that PDE4D shows association to stroke. 

Table 2A 
Swedish Patient Association 



Markers 


Alleles 


pAHelic 


All Frq Aff 


All Frq Ctrl 


#aff 


# otrl 


Swedish patients (n=943) 














D5S2000 


2 


0.0024 






912 


318 


(Sw2)AC022125-3 
AC008S33-6 D5S2000 D5S2091 


0020 


0.006 


0.035 


0.01 


717 


284 


(Sw-1) AC008804-2 D17-H 
D17-G D5S2080 


-2 4 -2 10 


0.0028 


0.057 


0.05 


672 


113 


AC008804-2 D17-H D17-G 


-4 0-2 


0.0037 


0.056 


0.03 


700 


123 
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Screening for polymorphisms in PDE4D 

We next considered whether a functional variant in the PDE4D gene might 
be the cause of our observed microsatellite association. We matched public domain 
ESTs and our own RT-PCR and RACE transcripts to our sequence of the STRK1 
5 interval. We defined new alternative PDE4D transcripts, which together with 

previously known transcripts indicated that the PDE4D gene contains 22 exons over 
at least 1 .5 Mb and overlaps with PARTI. The PDE4D gene encodes eight protein 
isoforms and has at least seven promoters. All isoforms identified have an identical 
C-terminal catalytic domain but differ at the N-terminal regulatory domain (FIG. 2). 

10 We then attempted to identify mutations by sequencing all known PDE4D 

exons (including the overlapping PARTI exons) and, on average, 100 bp of their 
flanking introns in 188 patients and 94 controls. Forty-six polymorphisms were 
identified; 44 SNPs and two intronic deletions. Only two of the polymorphisms, 
both SNPs, were found within the coding exons of the PDE4D gene, which is 

1 5 consistent with the extraordinary lack of variation that others have reported for all 
four PDE4 classes Houslay, M.D. & Adams, D.R. PDE4 cAMP phosphodiesterases: 
modular enzymes that orchestrate signalling cross-talk, descnsitization and 
compartmentalization. Biochem J '370, 1-18 (2003). The two coding SNPs were 
typed for additional patients and controls. However, these SNPs did not show 

20 significant association to stroke (Table 2B). Therefore, if a functional variant 
conferring risk for stroke exists in the PDE4D gene, it may be within regulatory 
regions affecting transcription, splicing, message stability, or message transport of 
one or more isoforms, or in exons that we have not yet identified. 



25 Table 2B 

Frequency of PDE4D coding mutations. 







PDE4D 














Markers 


AA change 


exon 


Allele 


p-value 


Aff . % 


Ctrl. % 


#Aff 


#Ctrl 


SNP 250 


Pro > Thr 


D1/D2 


A 


0.163 


2.0 


1.5 


604 


369 


SNP 257 


Lys > Thr 


4 


C 


0.381 


0.2 


0.0 


474 


294 
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PDE4D isoform expression 

Failing to find a functional mutation in the known coding exons of PDE4D, 
we were interested to consider other possible evidence in favor of this gene being a 
source of the underlying association in this region. We conducted an experiment to 
5 study the expression levels of the various isoforms - with any significant differences 
between patients and controls potentially indicating that regulation of PDE4D is a 
key element in stroke susceptibility. We used EBV transformed B cell lines from 
randomly selected patients having ischemic stroke or TIA and from controls. We 
carried out isoform-specific kinetic RT-PCR analysis to quantify each isoform in 83 

10 stroke patients and 84 controls. The patients were principally ischemic stroke 

patients, with 32 of them having cardiogenic or carotid stroke. We observed that the 
total PDE4D message level, as assessed by amplification across exons present in all 
isoforms (PAN), was significantly lower in patients than in controls (p-value = 
0.0021). This decrease was due primarily to lower expression of the PDE4D1, 

1 5 PDE4D2 and PDE4D5 isoforms. This significant disregulation of the expression of 
multiple PDE4D isoforms greatly encouraged us to continue our investigations into 
the association of the PDE4D gene to stroke. 
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Table 2C: SNP identification, single marker association andLD mapping of the 



PDE4D region 

SNP marker or exon 
code 

AC016604 -3 
AC016604-2 
exon 11 
exon 10 
exon 9 
exon 8 
exon 7 
exon 6 



exon LF3 
exon LF2 
exon LF1 

AC022125 -3 
IP 204 SNP5PD890407 

AC008833 - 6 



D17-C 
AC008804 - 1 
AC008804 - 2 



start in NCBI 
build 31 
57547045 



exon D5 
AC027322 - 5 



SNP5PD1 66822 
exon D7 - 3 



SNP 101 
SNP 100 
SNP 99 
SNP 98 
SNP 97 
SNP 96 
SNP 95 
SNP 94 
SNP 93 
SNP 92 



SNP 91 
SNP 90 



SNP5PD121753 



SNP5PD1 17029 
SNP5PD1 04361 
SNP5PD97409 
SNP5PD97281 
SNP5PD75406 
SNP5PD73383 
SNP5PD72097 
DG5S2045 
DG5S2039 
SNP5PD46864 
SNP5PD43868 
SNP5PD29517 



rs1 347401 
rs1 545070 
rs1533019 
rs952110 



58242702 
58243543 
58254845 
58256107 
58257156 
58258185 
58259724 
58305211 
58446946 
58451540 



58482128 
58504109 



58623109 
58645088 
58784449 
58817743 



59159520 
59229897 
59254840 
59258113 
59274962 
59278338 
59279687 



rs1 396474 
rs1 508864 



59325313 
59332799 



end in NCBI 
build 33 
57547304 
57623287 
58241432 
58242191 
58242824 
58243697 
58254944 
58256271 
58257254 
58258356 
58259817 
58305581 



58451613 
58459887 
58482319 
58504274 
58506423 
58507222 
58542470 



58593634 
58623414 
58545386 
58784641 
58817931 



58860725 
58942541 



59258113 
59274962 



59324622 
59325563 
59333077 



1655335 
1654576 
1653943 
1653070 
1641818 
1640491 



1638406 
1636944 
1591172 
1449835 
1445217 



1414511 
1392556 
1390407 
1389608 
1354347 



1273404 
1251432 
1112181 
1078881 
1044051 
1036142 
954298 

861791 
737420 



1655747 
1654758 
1654065 
1653224 
1641917 
1640655 



1637037 
1591425 



1436979 
1414702 
1392721 
1390407 
1389811 
1355128 



1273709 
1251730 
1112373 
1079069 
1044190 
1036279 



737519 
737226 



571406 
563921 



rs21 36203 
rs1 396476 
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DG5S2056 




59381102 


59381367 








DG5S818 




59384776 


59384999 


511685 


511908 


SNP 88 


SNP5PDM14337 
DG5S397 


rs1 544788 


59411021 
59438506 


59411021 
59438784 


457900 


458178 


SNP 87 


SNP5PDM43741 


rs2910829 


59440424 


59440424 








exon D7 - 2 




59451909 


59452039 


444645 


444775 


SNP 86 


SNP5PDM57997 


rs2962972 


59454680 


59454680 








SNP5PDM65461 


rs2961897 


59462144 


59462144 






SNP 84 
SNP 83 


SNP5PDM67604 
SNP5PDM76361 


rs7 19702 


59464287 
59473045 


59464287 
59473045 








SNP5PDM83539 


rs2961903 


59480223 


59480223 






SNP 81 


SNP5PDM89176 




59485859 


59485859 


41 0826 


410826 


SNP 80 


SNP5PDM89683 
DG5S2066 


rs1862614 


59486368 
59522085 


59486368 
59522346 


374339 


374600 


SNP 79 


SNP5PDM132154 




59528838 


59528838 




367847 


SNP 78 


SNP5PDM1 53120 




59549804 


59549804 


346881 


346881 


SNP 77 


SNP5PDM1 61561 




59553245 


59558245 


338440 


338440 


'SNP 76 


SNP5PDM 1 66786 




59563470 


59563470 


333215 


333215 


SNP 75 


SNP5PDM181173 




59577856 


59577856 


318829 


318829 


SNP 74 


SNP5PDM1 82792 




59579475 


59579475 






SNP 73 


q|\j P5PDM21 1 974 




59608650 


59608650 


288027 


288027 


SNP 72 


SNP5PDM217886 




59614557 


59614557 






SNP 71 


SNP5PDM218639 




59615310 


59615310 


281362 


281362 


SNP 70 


SNP5PDM224528 




59621190 


59621 1 90 


275473 


275473 


SNP 69 


SNP5PD(V1?36461 


rs 1423248 












SNP5PDM259844 




596565D4 


59656504 


240157 


240157 


SNP 67 


SNP5PDM261488 




59658148 


59658148 


238513 


238513 




SNP5PDM265669 




59662328 


59652328 


234332 


234332 


SNP 65 


SNP5PDM271674 


rs91 8590 


59668333 


596S8333 






SNP 64 


SNP5PDM275805 


rs 1423247 


59672453 


59672463 






SNP 63 


SNP5PDM280894 


rs789389 


59677551 








SNP 62 


g |vj P5PDM285592 




59682247 


59682247 


214409 


214409 


SNP 61 


S N P5P DM296955 


rs37691 
rs 


59693S10 


59693610 






SNP 60 
SNP 59 


SNP5PDM299842 
SNP5PDM307243 


rs37684 


59696497 
59703890 


59696497 
59703890 


200159 


200159 


SNP 58 


SNP5PDM308509 


rs2898278 


59705155 


59705155 






SNP 57 


SNP5PDM310220 


rs401207 


59706866 


59705866 






SNP 56 


SNP5PDM310653 


rs702553 


59707298 


59707298 








SNP5PDM324741 


rs251726 


59721387 


59721387 






SNP 54 


SNP5PDM32651 9 


rs27223 


597231 55 








SNP 53 


SNP5PDM329913 




59726555 


59726556 


1 70088 


170088 


SN 52 


SNP5PDM332989 




59729632 


59729632 


166900 


166900 




SNP5PDM338487 




59735122 


59735122 


161514 


161514 


SNP 50 


SNP5PDM345627 


rs1 73591 


59742248 


59742248 






SNP 49 


SNP5PDM349039 


rs27220 


59745661 


59745661 






SNP 48 


SNP5PDM351840 


rs37760 


59748461 


59748461 






SNP 47 


SNP5PDM356081 




59752701 


59752701 


143922 


143922 


SNP 46 


SNP5PDM356447 




59753067 


59753067 


143555 


143555 


SNP 45 


SNP5PDM357221 




59753842 


59753842 


142780 


142780 


SNP 44 


SNP5PDM357245 




59753865 


59753865 


142757 


142757 


SNP 43 


SNP5PDM357445 
PART1-exon 1 




59754066 
59754284 


59754066 
59754775 


142556 


142556 




exon D7 - 1 




59754294 


59754415 


142207 


142328 
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SNP42 
SNP41 

SNP 40 
SNP39 
SNP 38 
SNP 37 
SNP 36 
SNP 35 
SNP 34 
SNP 33 
SNP 32 
SNP 31 
SNP 30 
SNP 29 
SNP 28 
SNP 27 
SNP 26 
SNP 25 
SNP 24 
SNP 23 
SNP 22 
SNP 21 
SNP 20 
SNP 19 
SNP 18 
SNP 17 
SNP 16 
SNP 15 
SNP 14 
SNP 13 
SNP 12 
SNP 11 
SNP 10 
SNP 9 
SNP 8 
SNP 7 
SNP 6 
SNP 5 
SNP 4 
SNP 3 
SNP 2 
SNP 1 



PART1-exon 2 
SNP5PDM361194 rs153031 
SNP5PDM361545 

AC008818 - 1 SEQ ID 
NO: 86 

SNP5PDM363736 
SNP5PDM364360 rs3887175 
SNP5PDM364848 
SNP5PDM364888 rs26956 
SNP5PDM366629 
SNP5PDM367438 rs26955 
SNP5PDM368135 rs27653 



59756013 
59757816 
59758341 



SNP5PDM370640 
SNP5PDM370641 rs457053 
SNP5PDM374696 rs27221 
SNP5PDM376181 rs2963110 
SNP5PDM376575 rs35387 



SNP5PDM379372 rs40512 



SNP5PDM388748 

SNP5PDM388749 

SNP5PDM390700 

SNP5PDM392152 r 

SNP5PDM392S84 

SNP5PDM394085 

SNP5PDM394776 

SNP5PDM395449 

SNP5PDM397023 

SNP5PDM399206 

SNP5PDM400966 

SNP5PDM402736 

SNP5PDM407853 

SNP5PDM408531 

SNP5PDM408979 

SNP5PDM409460 

SNP5PDM411387 

SNP5PDM411544 

SNP5PDM416882 

SNP5PDM417756 

SNP5PDM419874 

SNP5PDM421449 



59760357 
59760981 
59761469 
59761510 



59764060 
59764755 



59757617 
59757816 
59758341 
59760075 



59760981 
59761469 
59761510 



59764060 
59764755 



59771316 
59772800 
59773194 



59775992 
59776995 
59777706 



59785368 
59785370 
59787319 
59788771 



59790704 
59791395 



59793643 
59795825 
59797585 



59804468 
59805145 
59805593 
59806074 
59808001 
59808159 



59814371 



63542894 
65914496 
66218065 



138456 
136740 



135152 
135112 
133371 



118914 
111781 
111252 

109301 
107849 
107317 
105792 
105225 
104552 
102977 
100795 



92148 
91470 
91022 
90541 
88614 
88456 
83119 
82244 
80127 
78552 



138456 
136547 



135152 
135112 



132562 
131865 



129360 
125304 



123426 
123312 



118914 
111781 
111252 

109301 
107849 
107317 
105792 
105225 
104552 
102977 
100795 
99035 

92148 
91470 
91022 
90541 
88614 
88456 
83119 
82244 
80127 
78552 
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We next searched for SNPs in the intronic and flanking regions of PDE4D. 
The SNPs were identified in the public NCBI SNP database or by sequencing 
selected intronic and flanking regions in the gene in at least 94 patients and 94 
controls. We initially identified 637 SNPS. Many of these SNPs were completely 
5 correlated so we removed many redundant SNPs from further genotyping. Some 
SNPs with very low minor allele frequencies were also ignored. This resulted in a 
set of 260 SNPs that were then genotyped for the entire patient and control cohorts. 
The preponderance of markers with significant associations was located at the 5' end 
of the gene. One SNP (SNP5PDM76361;SNP83) for carotid stroke and five of the 

10 SNPs (SNP5PDM357221=SNP45, SNP5PDM361545=SNP41, 

SNP5PDM43741=SNP87, SNP5PDM29517=SNP89 and SNP5PDMSNP56) for the 
combined cardiogenic and carotid stroke remained significant even after adjusting 
for all the SNPs tested (Table 2D). Three of these significant SNPs flank exon D7-1; 
the other three are in a 100 kb region containing exon D7-2 (for physical positions 

1 5 see Table 2D). The two most significant SNPs, SNP45 and SNP41 , are within 6 kb 
of the microsatellite marker AC008818-1, and the at-risk alleles of all three genetic 
markers are in strong linkage disequilibrium with £>' > 0.9 and p-value nearly zero. 
The square of the correlation (R 2 ) is very high between the two SNPs (~ 0.93), but is 
substantially lower (~ 0.08) between each SNP and the at-risk allele of the 

20 microsatellite. This is due to the fact that the frequency of the at-risk alleles of the 
two SNPs are similar, and much more frequent than that for the at-risk allele of the 
microsatellite. The LD block structure around the 5' end of PDE4D is displayed in 
FIG. 13.1 . We delineate three blocks A, B and C encompassing the first three exons 
of PDE4D and its immediate downstream region. Exons D7-3 and D7-2 are both in 

25 block A, while D7-1 (the first exon) is in block B, but close to its border with block 
C. Given this block structure we were prepared to investigate the haplotype 
associated susceptibility to stroke in this region. 
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Table 2D. All SNPs that show association with a p-value less than 0.01 for all stroke 
patients, all patients excluding hemorrhagic stroke and the combined cardiogenic and 
carotid stroke. 



Phenotype Marker Allele p-value RR # Affect Aff. % # Ctrl Ctrl. % 



All ti 
pa ens 




















SNP32 




0 00024 














SNP 56 


T 


0.0028 


1 31 


550 


71 4 


615 






SNP 45 










89 d 


AQO 


78.0 




SNP 48 


T 


0 0091 




547 
547 


68 3 


81 


62.8 


All patients 


















he o"h ' 


















Stroke 810 


SNP 32 


_, 


0 00034 










29.5 




SNP 56 


T 






SIS 


7n o 








SNP 45 




0 0095 


1 VI 

' 


T7Q 


82 3 


492 


7» ft 

78.0 


Combined 
cardiT eric & 


















S ti , C 




















WP45 




t\ (\f\r\r\iA* 

W.UUUUJ4 




c 






78.0 




SNP 41 




U.UUUU / 


1 86 


?36 


860 


368 


76.8 




SNP 87 


T 


0.00019* 


1.49 


263 


58.2 


583 


48.4 




SNP 89 


A 


0.00025* 


1.84 


232 


88.8 


450 


81.1 




SNP 56 


T 


0.00027* 


1.56 


230 


74.8 


615 


65.5 




SNP 39 


T 


0.00032 


1.58 


326 


84.4 


589 


77.3 




SNP 91 


G 


0.00047 


1.80 


233 


88.6 


451 


81.3 




SNP 32 


C 


0.00069 


1.61 


144 


40.3 


475 


29.5 




SNP 62 


A 


0.00089 


1.73 


153 


83.0 


556 


73.8 




SNP 48 


T 


0.00080 


1.51 


229 


71.8 


481 


62.8 




SNP 42 


A 


0.00! 8 


1.49 


259 


72.0 


403 


63.6 




SNP 184 


G 


0.0025 


1.68 


252 


90.7 


570 


85.3 




SNP 58 


T 


0.0042 


1.54 


234 


85.3 


569 


79.0 




SNP 53 


C 


0.0041 


1.58 


146 


36.0 


269 


26.2 




SNP 97 


G 


0.0046 


1.40 


225 


54.2 


450 


45.9 




SNP 204 


A 


0.0049 


1.32 


334 


63.9 


651 


57.3 




SNP 8 


A 


0.0054 


1.59 


228 


89.0 


612 


83.7 




SNP 83 


C 


0.0074 


1.39 


223 


60.1 


349 


52.0 




SNP 43 


T 


0.0093 


1.48 


243 


85.4 


550 


79.8 



* significant after adjusting for multiple testing 



5 

Haplotype analysis 

Our general approach to haplotype analysis involves using likelihood-based 
inference applied to NEsted MOdels. The method is implemented in our program 
NEMO, which allows for many polymorphic markers, SNPs and microsatellites. The 



WO 2004/028341 



97 



PCT/US2003/029906 



method and software are specifically designed for case-control studies where the 
purpose is to identify haplotype groups that confer different risks. It is also a tool for 
studying LD structures. 

When investigating haplotypes constructed from many markers, apart from 
5 looking at each haplotype individually, meaningful summaries often require putting 
haplotypes into groups. A particular partition of the haplotype space is a model that 
assumes haplotypes within a group have the same risk, while haplotypes in different 
groups can have different risks. Two models/partitions are nested when one, the 
alternative model, is a finer partition compared to the other, the null model, i.e, the 

10 alternative model allows some haplotypes assumed to have the same risk in the null 
model to have different risks. The models are nested in the classical sense that the 
null model is a special case of the alternative model. Hence traditional generalized 
likelihood ratio tests can be used to test the null model against the alternative model. 
Note that, with a multiplicative model, if haplotypes h t and hj are assumed to have 

1 5 the same risk, it corresponds to assuming that fi/pt = f/pj where /and p denote 
haplotype frequencies in the affected population and the control population 
respectively. 

One common way to handle uncertainty in phase and missing genotypes is a 
two-step method of first estimating haplotype counts and then treating the estimated 

20 counts as the exact counts, a method that can sometimes be problematic (e.g., see the 
information measure section below) and may require randomization to properly 
evaluate statistical significance, hi NEMO, maximum likelihood estimates, 
likelihood ratios and p-values are calculated directly, with the aid of the EM 
algorithm, for the observed data treating it as a missing-data problem. 

25 NEMO allows complete flexibility for partitions. For example, the first 

haplotype problem described in the Methods section on Statistical analysis considers 
testing whether h has the same risk as the other haplotypes h 2 , . . ., h. Here the 
alternative grouping is [hi], [h 2 , h k ] and the null grouping is [h u h k ]. The 
second haplotype problem in the same section involves three haplotypes hi = GO, h 2 

30 = GX and 7j 3 = AX, and the focus is on comparing h\ and h%. The alternative 

grouping is [hi], [h 2 ], [h] and the null grouping is [hu h 2 ], [A3]. The actual problem 
we faced in FIG. 1 1.1 is actually slightly more complicated because allele X is a 
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composite allele that includes five alleles other than allele 0, and hence GX and AX 
each correspond to five haplotypes. One could have collapsed these alleles into one 
at the data processing stage, and performed the test as described. This is a perfectly 
valid approach, and indeed, whether we collapse or not makes no difference if there 
5 were no missing information regarding phase. But, with the actual data, each of the 
5 alleles making up X correlates differently with the SNP alleles and this provides 
some partial information on phase. Collapsing at the data processing stage will 
unnecessarily increase the amount of missing information. What was actually done 
is natural in the nested-models/partition framework. Let h 2 be split into h 2a> h 2b , ■ ■ 

10 h 2e , and fa be split into fa a , fa b , . . ., fa e . Then the alternative grouping is [hi], [h 2a , 
h 2 b, ....,h 2e ], [faa, fab, . . ., fa e ] and the null grouping is [h u h 2a , h 2b , ....,h 2e ], [fa a , 
h 3b , . . ., fa e ]. The same method is used to handle the composite haplotypes in FIG. 
1 1 .2 and 11.3 where collapsing at the data processing stage is not even an option 
since Lc represents multiple haplotypes constructed from 25 SNPs. Here, we also 

15 want to mention that, apart from the pair-wise comparisons presented in FIG. 1 1 .1, a 
3-way test with the alternative grouping of [hi], [h 2!l , h 2b , . . .., h 2e ], [fa a , fa b , . .., fa e ] 
versus the null grouping of [hi, h 2a , hy,, h 2e , faa, fab, ■ ■ ■, fae] could also be 
performed. Note that the generalized likelihood ratio test-statistic would have two 
degrees of freedom instead of one. We actually have performed this test and it gave 

20 ap-valueof2.4x 10" 7 . 

Measuring information 

Even though likelihood ratio tests based on likelihoods computed directly for 
the observed data, which have captured the information loss due to uncertainty in 

25 phase and missing genotypes, can be relied on to give valid p-values, it would still be 
of interest to know how much information had been lost due to the information being 
incomplete. Interestingly, one can measure information loss by considering a two- 
step procedure to evaluating statistical significance that appears natural but happens 
to be systematically anti-conservative. Suppose we calculate the maximum 

3 0 likelihood estimates for the population haplotype frequencies calculated under the 
alternative hypothesis that there are differences between the affected population and 
control population, and use these frequency estimates as estimates of the observed 
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frequencies of haplotype counts in the affected sample and in the control sample. 
Suppose we then perform a likelihood ratio test treating these estimated haplotype 
counts as though they are the actual counts. We could also perform a Fisher's exact 
test, but we would then need to round off these estimated counts since they are in 
5 general non-integers. This test will in general be anti-conservative because treating 
the estimated counts as if they were exact counts ignores the uncertainty with the 
counts, overestimates the effective sample size and underestimates the sampling 
variation. It means that the chi-square likelihood-ratio test statistic calculated this 
way, denoted by A*, will in general be bigger than A, the likelihood-ratio test- 

10 statistic calculated directly from the observed data as described in methods. But A* 
is useful because the ratio A/A* happens to be a good measure of information, or 1 - 
(A/A*) is a measure of the fraction of information lost due to missing information. 
This information measure for haplotype analysis is described in Nicolae and Kong, 
Technical Report 537, Department of Statistics, University of Statistics, University 

1 5 of Chicago, Revised for Biometrics (2003) as a natural extension of information 
measures defined for linkage analysis, and is implemented in NEMO. 

Haplotype association 

We first considered haplotypes based on the most significantly associated 

20 SNPs and microsatellite, SNP45, SNP41 and AC008818-1, which are all in block B 
and are separated by only 6 kb. Not surprisingly given the high degree of correlation 
between SNP45 and SNP41, we found that it was sufficient to consider only the two 
marker haplotypes consisting of the microsatellite and SNP45 - the SNP with the 
higher genotype yield. The results of this association study for the combination of 

25 carotid and cardiogenic stroke are displayed in FIG. 11.1. Note that, for 

convenience, we have designated by the letter X the joint set of alleles that are not 
the at-risk allele, 0, of microsatellite AC008818-1 . Thus, GX should be understood 
as the composite of all haplotypes including the G nucleotide of SNP45 except for 
the GO haplotype. For our samples, the AO haplotype does not exist. This suggests 

30 that allele 0 originated in a haplotype background with allele G of SNP45, and since 
then no recombination has occurred between those two markers for chromosomes 
that carried allele 0. AX, GO and GX have significantly distinct risks for the 
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combined carotid and cardiogenic stroke phenotype. We refer to GX as the wild type 
because it is the most common (53.4% in controls) and also because it has the 
intermediate level risk that is not too different from the population risk. The 
haplotype GO has increased risk and AX is protective, with risks of 1 .46 and 0.70 
5 relative to the wild type, respectively. The GO risk is 2.07 times that of the protective 
haplotype AX. Each of the three paiiwise comparisons is highly significant, with p- 
values ranging from 0.006 to 7.2xl0" 8 . It is interesting to observe that even though 
both AX and GX are composite haplotypes, the AX haplotype can be simply 
summarized by the allele A of SNP45, since the AO haplotype does not exist. For a 

1 0 similar reason, the GO haplotype is completely determined by the 0 allele of 

AC008818-1. Also displayed in FIG. 11.1 is the information content (Info) of each 
test. The difference between Info and 1 is a measure of the information that is lost 
due to the uncertainty with phase and missing genotypes. Note that Info is very close 
to 1 for each of the three tests in FIG. 11.1. That is a result of SNP45 and 

15 AC0O8818-1 being in very strong LD. Note that tests presented later in FIG. 1 1.2 
and 1 1 .3, involving longer haplotypes have lower information content. 

We next identified and estimated the risks for the common SNP haplotypes 
within each block. For this portion of the analysis only those SNPs with minor allele 
frequency greater than 20% were considered. Block A (300 kb) contained 19 such 

20 SNPs, block B (200 kb) 22 SNPs, and block C (60 kb) 25 SNPs. All haplotypes 
within each block with an estimated frequency in the population of 2% or greater 
have been identified. Within each block there were fewer than ten such haplotypes, 
and they accounted for approximately 80% of the total haplotype frequency for that 
block. A brief schematic of the identified haplotypes are displayed in FIG. 13.2 

25 and the risks and frequencies of these haplotypes are available in Table 3. Within 
block A no common haplotype has greater risk than SNP87 alone. The strongest 
signals were for haplotypes in block B and C. Each block contained a haplotype 
significantly associated with the combination of carotid and cardiogenic stroke and 
having relative risk around 1 .5. The common at-risk haplotype in block B is the SNP 

30 background of the GO haplotype previously identified. 

While there were no significant single marker associations in block C, a 
common haplotype with 15.4% frequency in controls was observed. We designate 
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this haplotype He- Investigation of the contribution of He in conjunction with the 
SNP45 and AC008818-1 haplotypes leads to another interesting observation. For 
notation, all haplotypes defined by the 25 SNPs in block C that are not H c are jointly 
denoted by the composite haplotype L c . First, it is noted that AX and H c do not exist 
5 together on the same chromosome (see FIG. 11.3), at least in these samples, and thus 
blocks B and C are far from being independent. As a consequence, the extended 
composite haplotype AXL C is the same as AX. The haplotype GO can be split into 
the two extended haplotypes GQHc and the composite G0ic> which, as indicated in 
FIG. 1 1 .2, have significantly different risks (p value = 0.0067). Moreover, it appears 

1 0 that the elevated risk of GO is totally accounted for by GOHc as GOZ-c has risk that is 
not significantly different from GX = GXH C + GXL C (see FIG. 1 1 .2). This 
observation allows us to refine the haplotype groupings of FIG. 13.1 into the 
groupings indicated by FIG. 13.3. The extended at-risk haplotype G0H c (8.8% in 
controls) and protective composite haplotype AXL C (21.1% in controls), have, 

15 respectively, relative risks of 1.98 and 0.68 compared to the wild type (70.1% in 
controls). Based on these risk estimates, if everybody's risk can be made to 
correspond to that of a homozygote carrier of the protective variant, the number of 
cases would be reduced by 55%, which can be interpreted as the population 
attributed risk of the at-risk haplotype and the wild type combined. 

20 The at-risk haplotype G0H c spans a region of about 64kb. While it is 

possible that the increased risk is due to multiple polymorphisms over that region, 
the results are also consistent with a relatively recent mutation, as yet to be 
identified, which occurred in that haplotype backgroimd, and since then no 
recombination has occurred in that extended region for chromosomes carrying the 

25 mutation. By contrast, the protective composite haplotype AXi c can be simply 

represented by allele A of SNP45. Hence, it is possible that allele A of SNP45 is the 
functional protective variant, although it is possible that the functional variant is 
simply in strong LD with allele A of SNP45 and has yet to be identified. Indeed, 
statistically, the effects of SNP45 and SNP41 are indistinguishable from each other. 



30 
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Statistical analysis. 

For single marker association to the disease, the Fisher exact test was used to 
calculate two-sided p-values for each individual allele. All p-values were presented 
unadjusted for multiple comparisons unless specifically indicated. The presented 
5 frequencies (for microsatellites, SNPs and haplotypes) were allelic frequencies as 
opposed to carrier frequencies. To minimize any bias due the relatedness of the 
patients who were recruited as families for the linkage analysis, we eliminated first 
and second-degree relatives from the patient list. Furthermore, we have repeated the 
test for association correcting for any remaining relatedness among the patients, by 

10 extending a variance adjustment procedure described in Risch, N. & Teng, J. 

{Genome Res., 8: 1278-1288 (1998)). The relative power of family-based and case- 
control designs for linkage disequilibrium studies of complex human diseases I. 
DNA pooling, (ibid) for sibships so that it can be applied to general familial i 
relationships, and present both adjusted and unadjusted p-values for comparison. The 

15 differences are in general very small as expected. To assess the significance of 
single-marker association corrected for multiple testing we carried out a 
randomisation test using the same genotype data. We randomised the cohorts of 
patients and controls and redid the association analysis. This procedure was repeated 
up to 500,000 times and the p-value we presented is the fraction of replications that 

20 produced a p-value for some marker allele that is lower than or equal to the p-value 
we observed using the original patient and control cohorts. 

For both single-marker and haplotype analyses, relative risk (RR) and the 
population attributable risk (PAR) were calculated assuming a multiplicative model 
(haplotype relative risk model), (Terwilliger, J.D. & Ott, J., Hum Hered, 42, 337-46 

25 (1992) and Falk, C.T. & Rubinstein, V,AnnHum Genet 51 ( Pt 3), 227-33 (1987)), 
i.e., that the risks of the two alleles/haplotypes a person carries multiply. For 
example, if RR is the risk of A relative to a, then the risk of a person homozygote 
AA will be RR times that of a heterozygote Aa and RR 2 times that of a homozygote 
aa. The multiplicative model has a nice property that simplifies analysis and 

30 computations — haplotypes are independent, i.e., in Hardy- Weinberg equilibrium, 
within the affected population as well as within the control population. As a 
consequence, haplotype counts of the affecteds and controls each have multinomial 



WO 2004/028341 



103 



PCT/US2003/029906 



distributions, but with different haplotype frequencies under the alternative 
hypothesis. Specifically, for two haplotypes In and h h risk(^ i )/'risk(%) = ifilpdlifjlpj), 
where/ andp denote respectively frequencies in the affected population and in the 
control population. While there is some power loss if the true model is not 
5 multiplicative, the loss tends to be mild except for extreme cases. Most importantly, 
p-values are always valid since they are computed with respect to null hypothesis. 

In general, haplotype frequencies are estimated by maximum likelihood and 
tests of differences between cases and controls are performed using a generalized 
likelihood ratio test (Rice, J. A. Mathematical Statistics and Data Analysis, 602 

10 (International Thomson Publishing, (1995)). deCODE's haplotype analysis program 
called NEMO, which stands for NEsted MOdels, was used to calculate all the 
haplotype results presented. To handle uncertainties with phase and missing 
genotypes, it is emphasized that we do not use a common two-step approach to 
association tests, where haplotype counts are first estimated, possibly with the use of 

1 5 the EM algorithm, Dempster, (A.P., Laird, N.M. & Rubin, D.B., Journal of the Royal 
Statistical Society B, 39, 1-38 (1971)) and then tests are performed treating the 
estimated counts as though they are true counts, a method that can sometimes be 
problematic and may require randomisation to properly evaluate statistical 
significance. Instead, with NEMO, maximum likelihood estimates, likelihood ratios 

20 and p-values are computed with the aid of the EM-algorithm directly for the 

observed data, and hence the loss of information due to uncertainty with phase and 
missing genotypes is automatically captured by the likelihood ratios. Even so, it is of 
interest to know how much information is retained, or lost, due to incomplete 
information. Described herein is such a measure that is natural under the likelihood 

25 framework. For a fixed set of markers, the simplest tests we performed, with results 
presented in Table 3, compare one selected haplotype against all the others. Call the 
selected haplotype h and the others h 2 , h k . Let p u ...,p k denote the population 
frequencies of the haplotypes in the controls, and f u ...,f k denote the population 
frequencies of the haplotypes in the affecteds. Under the null hypothesis,/ =p,- for 

30 all i. The alternative model we use for the test assumes hz, h to have the same 
risk while hi is allowed to have a different risk. This implies that while p x can be 
different froin/i,//(f 2 +. . .+f k ) = PiApi+...+p k ) = ft for i = 2, . . ., k. Denoting/, />i by 
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r, and noting that (3 2 +. . = 1, the test statistic based on generalized likelihood 
ratios is 

A = 2 [£(f, p u fc, h-i) - i(l,Pi, h ■-, h-i) } 
where 2 denotes log e likelihood and ~ and A denote maximum likelihood estimates 
5 under the null hypothesis and alternative hypothesis respectively. A has 

asymptotically a chi-square distribution with 1-df, under the null hypothesis and it 
was used to compute p-values presented in Table 3. The tests presented in FIG. 1 1 
have slightly more complicated null and alternative hypotheses. For the results in 
FIG. 1 1, let h\ be GO, h 2 be GX and h 3 be AX. When comparing GO against GX, i.e., 

1 0 this is the test which gives estimated RR of 1 .46 and p-value = 0.0002, the null 
assumes GO and GX have the same risk but AX is allowed to have a different risk. 
The alternative hypothesis allows all three haplotype groups to have different risks. 
This implies that, under the null hypothesis, there is a constraint that f\/p x =fj/pt, or 
w = \f\/pi\/\f2/p2\ = 1- The test statistic based on generalized likelihood ratios is 

15 A = 2 [e(p u f u p 2 , w) - £(p u h,p2, 1) ] 

that again has asymptotically a chi-square distribution with 1-df under the null 
hypothesis. There is actually an extra complication to the test due to h 2 and fa being . 
composite haplotypes. That is handled in a natural manner under the nested models 
framework. Other tests presented in FIG. 11.2 and 11.3 were similarly performed. 

20 LD between pairs of SNPs was calculated using the standard definition of D 7 

and R 2 (Lewontin, R., Genetics 49, 49-67 (1964) and Hill, W.G. & Robertson, A. 
Theor. Appl Genet. 22, 226-231 (1968)). Using NEMO, frequencies of the two 
marker allele combinations are estimated by maximum likelihood and deviation from 
linkage equilibrium is evaluated by a likelihood ratio test. The definitions of D' and 

25 R 2 were extended to include microsatellites by averaging over the values for all 
possible allele combination of the two markers weighted by the marginal allele 
probabilities. When plotting all marker combination to elucidate the LD structure in 
a particular region, we plot £>' in the upper left corner and the p-value in the lower 
right corner. In the LD plots we present the markers are plotted equidistant rather 

30 than according to their physical location. 
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Table 3 Haplotype diversity at the 5 'end of the PDE4D gene. 

All haplotypes shown that have > 2% population frequency within each of the 3 
blocks of strong LD together with the haplotype association results comparing the 
combination of cardiogenic and carotid stroke versus controls. 

5 

Block A: 



2 A, 2 

v> z en 



z z i z z z P-value Aff% Ctrl % 



n « » <o w 5> to w « 



TGT ATGAGAGAGT AGCGGTC 0.0302 26.7 22.2 1.28 

CGC ACCGAGAGAC G GCGGTC 0.366 2.1 2.9 0.73 

CGC ACCGAGAGA C G ATGGAT 0.303 2.6 3.6 0.71 

CGC ACCGAGAGAC G ATAGAT 0.335 22.5 24.5 0.89 

CGC GCGAGAGAGT A GCGAAT 0.216 12.6 10.6 1.23 

CAC ACCAGAGAGT A GCGAAT 0.876 2.2 2.4 0.94 

CAC ACCAGAGAQC A ATGGTC 0.001 6.5 11.2 0.55 

CAC GCGAGAGAGT A GCGAAT 0.401 7.9 6.6 1.20 



10 Block B: 



a.o.dci.o.o.o.a.a.o.o.o.o.ji ekQ.o.o.o.0.0.0. p-value 



A A T G T A A 

A A T G T A A 

G A C A T A A 

G AC A T G G 

G AC A T G G 

G G C A T G A 

Block C: 

15 



G A A C A GTA 
G ACT A AAA 
GAACAGTA 
AGATAAAA 
A GCT A AAA 
G AAC C GTG 



C C T G A A T 

T T C A G G A 

C C T G A A T 

T T C G G A T 

T T C A G G A 

T C T G A A T 



0.0004 29.2 21.4 1.52 

0.007 4.3 7.6 0.55 

0.958 2.0 2.1 0.98 

0.610 6.2 5.6 1.13 

0.0104 3.4 6.3 0.52 

0.803 14.6 14.1 1.04 



0.0.0.0.0.0.0.0.0-0.0.0.0.0.0.0.0.1 



TAACCACGAACTTATTGAATTTGAA 0.0006 22.2 15.4 1.58 

GAACCACGAAT CCGCCGAGCATCAA 0.533 2.2 2.8 0.78 

GAACCACGAATCCGCCGAGTTTGAA 0.24 3.0 2.0 1.52 

GAACCACGATTCTACCAGGCACCTG 0.302 2.6 1.8 1.46 

GGCTTCCGAACTTATTGAATTTGAA 0.258 2.0 3.0 0.68 

GGCTTCCGAATCCGCTGAGCATCTG 0.0078 7.8 12.0 0.62 

GGCTTCGAGTTCTACCAGGCA C C T G 0.781 32.9 33.6 0.97 



WO 2004/028341 



106 



PCT/US2003/029906 



Allelic definitions and polymorphisms for SNPs in the two most significant 
haplotypes (in block B and C). 

The analysis presented above represents a conservative analysis of the data 
5 since it restricted the analysis to SNPs with minor allelic frequencies of greater than 
20%. To further understand the magnitude of the contribution of PDE4D to stroke in 
this 5 prime region, we repeated the analysis without such restrictions, including all 
SNPs selected for genotyping. We found a SNP haplotype for the two major 
subtypes of ischemic stroke, carotid and cardiogenic stroke (Table 3, Block C). This 

10 is a 5 SNP haplotype that covers an area of 48 kb and is just upstream of the 5'exon 
covering the presumed promoter region of isoform PDE4D7. It captures the same 
information as the 0 allele for marker ACO08818-1. However, the SNP haplotype is 
more specific in the sense that it has a higher relative risk, i.e., 2.3. This haplotype is 
carried by 47% of the patients and has the same population attributable risk (PAR) of 

1 5 0.25. The polymorphisms and alleles for the SNPs are presented in Table 4A. 

Table 4A 



SNP 
Name 


Public name 
if available 


Polymorphism 


Position 


Allele 
(nucleotide) 


SNP42 
SNP5PDM361194 


TS153031 


A/G 


138806 


0(A) 


SNP34 
SNF5PDM368135 


TS27653 


C/A 


131865 


0(A) 


SNP32 
SNP5PDM370640 


rs456009 


C/T 


129361 


1(C) 


SNP26 
SNP5PDM379372 


rs40512 


G/A 


120628 


0(A) 


SNP9 
SNP5PDM408531 


(new) 


G/A 


91470 


0(A) 



20 
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Table 4B 



2 £ 2 £ | # Aff. # Ctrl. R-n'sk PAR info 

Phenotype z z z z „, p . V atue Affect Freq.* Ctrl Freq* 



All stroke A A C A A 2.17E-05 988 0.19 652 0.12 1.8 0.16 0.604 

Cardiogenic/ A A C A A 3.37E-07 313 0.236 652 0.119 2.3 0.25 0.616 
carotid 

• allelic frequency 

5 

The sequences for the microsatellite markers are as follows: 
AC008879-2 amplimer: 

ACAAAGAGCACCTTTCCAGTGGACAACTAACTAAAGTGGTGTGATTTTGG 
10 TATAAGTTTGTGTGTGTGTGTGTGTGTGTGTTGTGTGTGTGTGTATGTGTA 
TACATTTAGTTTTATTGTAACAAAGCAACTTGTACTTTTCACGTTTAAAA 
(SEQ ID NO: 85) 

* AC008879-2, allele 0 is the same allele as the minimum allele observed in 
CEPH 1347-02, family 137, individual 02. 

15 

In summary, this single SNP haplotype (which is only one haplotype of the 
several found above but is probably the most tightly associated to stroke) more than 
20 doubles an individual's risk for cardiogenic and carotid stroke and accounts for 25% 
of such strokes in Iceland. The other haplotypes described above provide additional 
risk for stroke. The magnitude of this risk haplotype is comparable or higher than 
the well-known clinical risk factors for stroke such as hypertension, diabetes, 
hyperlipidemia, and smoking. 
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SEQID 
NO. i 






























? s 


3 






















S3 

6 


O 
H 

O 
C 

c 
o 
o 


iTCTTGCCACTGTGT | 


TCTCATATTTCCATGTTT j 


GGAGTGATGGCAGT | 


.TCATACTGCCCTCA | 


GCCCTTAGCTTAATCA ! 


TTGCTGTCACATTT > 


GGAAGTGAAATCAGTG ! 


ATACAGGGAAGTGA i 


TCATTTTGCCTTGC 


GGACGGTGGCTCAA 1 


gcatctgatccagt 1 


\gcctgagctacaa 1 


TTGCACTCTCCTTG 1 


ACCCAAAAGTAATTGTAGTGA 1 


CCCTGATCATCTGAA | 


CGAATCACTCTCTG | 


CATCTAACGTCTTTTTCAA ! 


AAAGTACTGCATAAA | 


TCCCTTTGGAGGTA ! 


lAGCACCTTTCCAGTG ! 


GGGTTCTCAGGAAT j 


TGTTTGCTGGTTGA ! 


CAACAACCAGAACA ! 


CAATTAATGGCAAAA | 


AGCGAGACCTCATC I 


Reverse pi 


i- 

< 

c, 


AGAGGG 


TGCAGA 


GTCAAG 


GGGAAA 


TCCAAA 


GCCACA 


TCCAAA 


TGTGGC 


CAAACA 


GAATTA 


c 

E 


CATTCC 


TGCAGT 


-< O 


H 
O 

o 
< 


< 

I 


TGAGAA 


CCCCCA 


CACCTG 


1 

< 


GAGCCT 


G \CTGC 


o 
o 


CAGACC 


CAACAC 


6 

.2 

9 

o> 






















































jForward primer j 


ICAGTAAATAGTTTGCTTCAGGCATT 1 


AGGGCTAAGTGGATCACAGC ! 


ITCTGCAAGACTCTCGGTGCT 1 


ITCTGCCCTTTGTTCCTCATC i 


lAAAATGACTGCCTCCCACAA 


[AAACATAGCCACCCTGTTGC 1 


[GCTCCCTGGACTGTGGTAAA 1 


iTTTTTCAGGGCTGGGTAGAA I 


ICTAACCCATCCTCACCCAAT' 1 


Igtgctggaatttggctccta i 


Itcccaaacgatagctgttgc I 


Itttgcattcatcactcattcg I 


lAGAAAGCTTCCCCTCCACTG ! 


TGGGCTCCAATTATCCTTCC ] 


TGTATCCTGCATCCCTTGTT j 


TCGTGCCAAGATGAAAATGA 1 


lACAGAGGAGCAAAGGAATCA 1 


iCCCCATTTGGATGATGGTAA ; 


jGG CACAGATAACTGGGAAGC \ 


lATGTTGGCATTTGGTGAGGT I 


Ittttaaacgtgaaaagtacaagttgc 1 


Itgcttggtgaaggaatagcc I 


Iggcaagaacagtttggagga 1 


]AAATGGCTATAAAGTGCTTTGAAC ' 


ICAGAAACACACAGAAGTCATTCAA i 


ITCTGTCTTCTTTGACCCATGAAT ! 




!5S382 1 


AC008829-5 


1 

6 








U 




C 




008804-2 1 


008804-3 




I 

q 


027322-10 


027322-9 S 


027322-8 i 


027322-3 j 


027322-5 j 


5S397 1 


1 


8 




1 


1 


-5S405 j 




Q 


< 




8 


i 


5 


Q 


5 






c 

< 


5 


\z - 

Q < 


> u 
< < 


o 








D 


1 


< 




1 


8 


8 
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Table 7 

Correlation between at-risk alleles for markers AC008818-1, SNP45 and SNP41. 
Estimates of LD (correlation) between the at-risk alleles, allele 0 for marker ACO08818-1, allele 
G for SNP45 and allele A for SNP41, the three most significant disease associated genetic 
markers. 

A. Combined cardiogenic and carotid patients 



R 2 



















m 
"sr 


■5 






1 


SNP 


SNP 


AC008818-1 


0.355 




0.090 


0.076 


SNP 45 


0.863 


1 




0.943 


SNP 41 


0.860 


0.906 


0.981 





B. Controls 



R 2 





Frequency 


AC008813-1 

SNP 45 : 
SNP 41 


AC008818-1 
SNP 45 
SNP 41 


0.255 
0.780 
0.768 


0.091 0.078 
1 0.920 
0.924 0.968 
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Table 8 

Association of risk factors. 

Association of microsatellite AC008818-1 at-risk allele 0, SNP45 allele A and haplotype 
5 GOHc respectively with various risk factors. 

Cases are stroke patients with risk factors and controls are stroke patients without the 
risk factors. P-values are two-sided. 





AC00881 8-1 : Allele 0 




P45 : Allele A 






Haplotype G0i? c 




Cases with 
risk factor 


without risk 




Cases with 
risk factor 


Cases without 
risk factor 




Cases with 
risk factor 


Cases without 
risk factor 




N Frq. 


N Frq. 


F- 


N Frq. 


N Frq. 


P-value 


N 


Frq. 


N Fr «- value 


Hypertension 


477 0.303 


203 0303 


1.000 


416 0.172 


181 0.188 


0.510 


503 


0.134 


216 0.123 0.634 


Hyper- 
cholesterolemi 


274 0.336 


312 0.271 


0.025 


242 0.216 


277 0.186 


0.516 


287 


0.153 


329 0.104 0.026 


Diabetes 


93 0.274 


424 0.310 


0.379 


79 0.196 


398 0.176 


0.422 


100 


0.127 


455 0.133 0.857 


Peripheral 

artery 

occlusive 


133 0.297 


357 0.305 


0.815 


116 0.181 


340 0.176 


0.921 


13S 


0.121 


388 0.132 0.697 


Coronary 
artery disease 


179 0.302 


429 0.318 


0.5S8 


153 0.170 


406 0.182 


0.662 


181 


0.122 


467 0.141 0.444 


Early onset 
(<68) 


349 0.294 


462 0.304 


0.137 


314 0.186 


430 0.173 


0.538 


380 


0.123 


506 0.125 0.876 


Males vs 
females 


457 0.291 


358 0310 


0.414 


420 0.181 


303 0.168 


0.575 


489 


0.122 


370 0.141 0.315 



Discussion of Stroke Gene Identification 

10 Genealogy, a comprehensive population-based list of broadly defined stroke 

patients and non-parametric allele sharing methods have been combined to successfully 
map a major gene to chromosome 5 for one of the most complex diseases known. We 
then used a large case-control association study that showed that PDE4D is the gene in 
this location that is the gene conferring substantial risk for stroke. This is the first gene 

15 ever mapped and isolated for the common forms of stroke. There was no correlation 



WO 2004/028341 



112 



PCT/US2003/029906 



between the contribution of the families to this gene location and hypertension, diabetes 
or hyperlipidemias and this gene does not match any known gene contributing to these 
risk factors. The types of stroke studied in this work do not reflect a rare or Icelandic- 
specific form of stroke; rather, the diversity of the stroke phenotypes in Icelanders as 
5 well as risk factors are similar to those of most other Caucasian populations (Agnarsson, 
U., et al, Ann. Intern. Med., 730:987 (1999); Eliasson, J.H., et al, Lceknabladid, 55:517- 
25 (1999); Sveinbjornsdottir, S., et al, Systematic registration of patients with Stroke 
and TIA admitted to The National University Hospital, Reykjavik, Iceland, in 1997, 
XIII. Meeting of the Icelandic Association in Internal Medicine, Akureyri, Iceland 

1 0 (Valdimarsson, E.M., et al, Lceknabladid 84:921 (1998)). 

The magnitude of the risk and the frequency of the disease haplotypes in the 
general population confirm that we have mapped a gene for the common forms of stroke 
and not some rare form of stroke. This gene almost doubles one's risk for stroke in . ■'■ 
general, and more than doubles one's risk for the two most common subtypes of stroke, 

1 5 carotid and cardiogenic stroke. In addition, the most common disease haplotype has a 
population attributed risk of 25% (which means it accounts for 25% of the patients) and 
there are other haplotypes that we describe herein that are less common that accounts for 
other patients. Thus PDE4D is a major cause of stroke and its relative risk rivals those 
of hypertension, smoking, diabetes, and hyperlipidemia. PDE4D shows tighter 

20 correlation to the forms of stroke dependent on atherosclerosis (carotid and cardiogenic 
stroke) and it is expressed in cell types known to be important for atherosclerosis such as 
vascular smooth muscle cells, macrophages, and endothelial cells. This suggests that the 
strong effect that PDE4D variation has on stroke risk is through its role in the vascular 
biology of atherosclerosis (see discussion at the end of the examples). Example 2 details 

25 our sequencing of the entire PDE4D gene and the definition of its exon-intron structure 
based on new and old cDNAs, and Example 3 shows that the expression pattern of 
PDE4D isoforms correlates with a stroke associated haplotype. 
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EXAMPLE 2: SEQUENCING AND CHARACTERIZATION OF THE HUMAN 
GENE AND ITS RNA/PROTEIN ISOFORMS 

Sequence of the Stroke Gene Region 
5 At the start of our work, there was little genomic sequence available in the public 

domain covering the stroke gene region. Therefore, we sequenced approximately 3 Mb 
of the area defined by one drop in lod. The locus on 5ql2 indicated in the genome wide 
scan was physically mapped using bacterial artificial chromosomes (BACs). A set of 
overlapping clones for a 20 cM region was assembled through a combination of 

10 hybridization and BAC-fmgerprint walking. Eighteen BACs (bacterial artificial clones> 
(RP1 1-164A5, RP1 1-188115, RP1 1-313P15, RP1 1-631M6, RP1 1-103A15, RP1 1- 
489L13 5 RP11-621C19, RP11-113C1, RP11-567M18, RP11-412M9, RP11-151G2, 
RP1M51F7, RP11-281M3, RP11-421L6, RP11-1A7, RP11-68E13, RP11-379P8, and 
RP1 1-422K3) covering the minimum tiling path of the one LOD interval were analysed 

15 using shotgun cloning and sequencing. Dye terminator (ABI PRISM BigDye) chemistry 
was used for fluorescent automated DNA sequencing. ABI prism 377 sequences were 
used to collect data and the Phred/Phrap/Consed software package in combination with 
the Polyphred software were used to assemble sequences (See Table 9A and 9B) 
Publicly available sequences (AC008836, AC073546, AC021603, AC008498, 

20 AC016435, AC021601, AC016591, AC008818, AC008879, AC008934, AC011929, 
AC027322, AC008111, AC020924, AC026693, AC012315, AC08804, AC008791, 
AC020975, AC008833, AC008829, AC022125, AC008790, AC026095, AC066693, 
AC008852, AC016642, AC034250, AC025179, AC08814, AC008926, AC010391, 
AC016635 and AC0 16604) from this region were assembled with the obtained sequence 

25 and a 3.7 Mb sequence (with 22 gaps) was generated. Comparison of the current public 
human assembly (NCBI BUILD 33) to our sequence of the STRK1 locus only showed a 
minor discrepance. 

The BAC clones we sequenced are from the RCPI-1 1 Human BAG library 
(Pieter deJong, Roswell Park). The vector used was pBACe3.6. The clones were picked 
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into a 94 well microliter plate containing LB/chloramphenicol (25 u.g/ml)/glycerol 
(7.5%) and stored at -80°C after a single colony has been positively identified through 
sequencing. The clones can then be streaked out on a LB agar plate with the appropriate 
antibiotic, chloramphenicol (25 |ig/ml)/sucrose (5%). 

5 

Table 9 A 



Sccjueiiccd st Decode 
(BAC name) 


Comment 


Accession number 


RP11-621C19 


1 


AC020733 


RP11-113C1 


2 




RP11-412M9 


2 




RP11-151G2 


2 




RP11-151F7 


2 




RP11-281M3 


2 




RP11-421L6 


2 




RP11-68E13 


2 




RP11-379P8 


2 




RP11-1A7 


1 


AC008111 


RP11-422K3 


2 





Key to "Comment" column: 
1= This BAC has a publicly available sequence, 
10 it was sequenced at Decode to make sure the sequence was correct 

2= Only BAC end-sequence available for this BAC publicly. 
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Table 9B 



Sequences available from 
GenBank (BAC name) 


Accession number 


Status of sequence 


RP11-621C19 


AC020733 


17 unordered pieces 


CTD-2003D5 


ACO 16591 


complete sequence 


CTD-2210C1 


AC008879 


7 unordered pieces 


CTD-2124H11 


AC008818 


complete sequence 


CTD-2301A11 


AC008934 


complete sequence 


RP11-16B11 


ACO 11929 


7 unordered pieces 


CTC-261E10 


AC026693 


complete sequence 


CTD-2027G10 


AC027322 


complete sequence 


RP11-1A7 


AC008111 


8 unordered pieces 


CTD-2122K7 


AC012315 


complete sequence 


CTD-2085F10 


AC008804 


complete sequence 


CTD-2040J22 


ACO08791 


complete sequence 


RP11-235N16 


AC020975 


16 ordered pieces 


CTD-2146016 


AC008833 


complete sequence 


CTD-2084I4 


AC022125 


17 ordered pieces 


CTD-2140K22 


AC008829 


26 ordered pieces 


CTD-2124D11 


AC020924 


7 ordered pieces 


RP11-731H6 


AC026095 


21 unordered pieces 
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PDE4D Gene; Identification of New Exons and Splice Variants 

The gene, human cAMP specific phosphodiesterase 4D (HPDE4D) was 
identified in the sequenced region by BLAST of our novel genomic sequence with the 
5 cDNAs/EST databases from GenBank. In addition, we ran RT-PCR reactions and 5 
prime and 3 prime RACE reactions using cDNA libraries generated from a variety of 
tissues including human aorta. The primer sites used corresponded to known or exons 
predicted from our genomic sequence using Genscan, and Fgene. We found several 
novel cDNAs and matched them to the 3Mb sequence in and around PDE4D. The 

10 genomic sequence covering all known and novel exons in PDE4D so far is 
approximately 1 ,5 50,000 bases in length. 

We defined new alternative transcripts which together with previously known 
transcripts showed that the PDE4D gene contains 22 exons over at least 1 .5 Mb and 
overlaps with the PARTI gene whose transcript is on the other strand at the 5' end. The 

15 PDE4D gene has at least 7 promoters and encodes 8 protein isoforms. All isoforms 
have an identical C-terminal catalytic domain but differ at the N-terminal regulatory 
domain. Six of the 8 forms are so called long isoforms. Each of them have unique N- 
terminal regulatory domains but they are all characterized by two highly conserved 
regions found in all PDE4 subfamilies, i.e. upstream conserved regions 1 and 2 (UCR 1 

20 and 2). The six long forms differ from each other by unique alternative 5 prime exons 
which predicts six alternative promoters that are each upstream of the corresponding 5 
prime exon. The remaining two are the so-called short forms, variants that lack the UCR 
1 (Houslay, M.D. & Adams, D.R., Biochem J, 370, 1-18 (2003)). The five previously 
known isoforms are encoded by 17 exons distributed over a segment of 0.9 Mb. 

25 The three new exons D7A-1, D7A-2 and D7A-3 are spliced to one another and 

together splice onto exon LF1 forming the splice variant we named PDE4D7 (FIG. 3). 
Exon D7-1 is non-coding. Exons D8 and D9 are spliced by themselves onto exon LF1 
forming two splice variants we named PDE4D8 and PDE4D9, respectively (FIG. 3). 
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In terms of genomic structure, the D7A exon extends the 5' end of PDE4D by 
590,000 bp, and the D8 and D9 exons lie between exons D3 and LFl(physical position 
of exons presented in Table 2C). The new PDE4D7 isoform has an open reading frame 
extending into LF1, resulting in additional 91 amino acids at the N-terminus of the 
5 predicted protein. The D8 and D9 5 ' exons contain a long 5 ' UTR, followed by an ATG 
near the end of the exons that extends an ORF into LF1 resulting in a novel N-terminal 
segments of 22 and 30 amino acids in the PDE4D8 and PDE4D9 predicted proteins, 
respectively. The new splice variants were verified by RT-PCR on different cDNA 
tissue panels and subsequent cloning and sequencing of the products. 

10 The PDE4D gene encodes at least eight different isoforms. Six of the eight 

forms are the so-called long isoforms. Each of them has an unique N-terminal 
regulatory domain but they are all characterized by two highly conserved regions found 
in all PDE4 subfamilies, i.e., upstream conserved regions 1 and 2 (UCR 1 and 2). The 
remaining two isoforms are the short forms, variants which lack the UCR 1. 

1 5 Three PDE4D isoforms have been submitted to GenBank by Memory 

Pharmaceuticals on September 16, 2002 and December 17, 2002, under accession 
numbers AF536975 (isoform named PDE4D6), AF536976 (named PDE4D7) and 
AF536977 (named PDE4D8). See also PCT WO 01/00851, published January 4, 2001. 
The sequence AF536977 corresponds to our earlier reported PDE4D6 isoform and 

20 AF53 6976 corresponds partly to our earlier reported PDE4D7 isoform, however the first 
untranslated exon we named D7-1 is missing from this sequence. The sequence 
AF536975 is a new short PDE4D isoform. We have therefore changed the isoform 
names accordingly herein as follows: PDE4D6 is now called PDE4D8, PDE4D7 is now 
called PDE4D7 and PDE4D8 is now called PDE4D9. We have submitted the new 

25 PDE4D splice variants, PDE4D7 and PDE4D9 to GenBank (Accession numbers 
AY245866 and AY245867, respectively). 
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We have in addition identified 17 putative exons upstream of LF1, based on 
ESTs, mouse homologies and GeneMiner exon predictions. Primers designed from 
these exons were used in conjunction with primers from LF1 and exon3 for RT PCR in 
5 the hope of identifying novel exons. Novel exons were in turn used to design primers 
for various RT-PCR reactions. We also used 5 'RACE primers, designed from the 
known exons upstream of LF1 . We have to date identified 14 new exons, including 
exons belonging to UniGene Cluster Hs.343602 that have now been connected to LF1. 

For the 5' RACE reactions we used cDNA made from heart, SkNAS 
10 (neuroblastoma cell line) and HVAEnd 5050 (endothelial cell line). For RT-PCR reactions 
a number of cDNAs made of total RNA were used (see below) 

Novel exons in Table 10A are in italics; previously know PDE4D exons in white. 
Exon 3 of EST AW272330 is included on the table as a representative of the 3' of ESTs 
from UniGene cluster Hs 343602.The positions given are from SEQ ID NO: 1. Note the 
15 different splicing of 4D9-3.2, 4D9-3.1, and AW272330exon3. 

Total RNA was isolated from HeLa, SkNAs and Jurkat 77 cell cultures according to 
manual, using the TRTZOL® reagent provided by GibcoBRL. We used the 
GeneRacer™, ThermoZyme™ and TOPO TA cloning® (containing pCR®2.1-TOPO®) 
kits from Invitrogen following the manufacturer's protocol. 
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Table 10A 



exon# 


EXON 


SEQ ID 1 


SEQ ID 1 


supported by 
EST(s) 




4D7A 


108127 


108217 




2 


PDE4D7-1 


142207 


142328 


PDE4D 






257650 


257705 






4D7 8 


288224 


288393 


No 




4D7B 


295203 


295251 




6 


4D7-5 


352169 


352317 


No 


7 


4D7-6 


441914 


442036 


No 


8 


PDE4D7-2 


44404D 


444775 


PDE4D 


9 


4D7-C 


482438 


482719 


No 


10 


4D7-7 


597399 


597534 


Yes 


11 


4D7-9 


626020 


626092 


No 


12 


PDE4D7-3 


641649 


641878 


PDE4D 






736254 


737226 




14 


PDE4D5 


861791 


862202 


PDE4D 


15 


PDE4D3 


1044051 


1044190 


PDE4D 


16 


4D9-1 


1069544 


1069629 


Yes 


17 


4D9-2 


1069936 


1069993 


No 


18 


4D9-3.2 
4D9-3.1 

AW272330exon3 


1071661 
1071668 
1071668 


1071795 
1071795 
1071901 


Yes 


19 


4D9-4 


1121821 


1121892 


No 


20 


4D9-5 


1247621 


1247696 


No 


21 


PDE4D8 


1273404 


1273709 


PDE4D 


22 


PDE4D9 


1354347 


1355128 


PDE4D 




LFIexon 


1414511 


1414702 


PDE4D 



5 Sequence of New Exons: 
>4D7-A 

GGCCTCGAGCAGAACTTCCCATTTGAGTGGGACCAAGAAGAGCATACAAAG 
CTGAAATGTTCTCCAGAAGTTGATTTCCAATGGGGATAAA (SEQ ID NO: 88) 
10 >4D7-4_From Forward Primer 

TGATTACAGGTTTTAGAGAAGAGGAACAATGCTTCCTCTGAGCCTGAAGAA 
AAGAA (SEQ ID NO: 89) 
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>4D7-8 

AGTTCTGACCATGTCCTGTGTCACTCTCAAGCAGAGATTGAAAATGACATTC 
GTCCTTTACTTGTTCCAAGGAAGCAAACATTTTATAGTTTGAAACTGTTTCTC 
TTGCATTTGCTTTGCAAGAGGTTTGCAGAAGTTAAGCCTCATGGAGTCTTCTC 
5 TCCTTAACTTAA (SEQ ID NO: 90) 
>4D7-B 

TGTGAAGAATTTGGAAATTGCAAGGAGCATGGGAAGGAGATGATTTGGG 

(SEQ ID NO: 91) 

>4D7-5 

1 0 GAATGAAGAGGAAATCAAGACATACTTAGATAAAAACAGATTATCACCAGG 
AGATCTGCTGTAAAAGAATGGCTAAAGGAAGTTAGCTAAGCAGAAAGGAAG 
TAACATAAAAAGGAACCTTGGAACATCAGGGAGGACAAAAGAACATG (SEQ 
ID NO: 92) 
>4D7-C 

1 5 TTTCTCTTTCTCCAATCACTCACTCTGGAGGCAGCTAGCTGTCAACTCACAAA 
GACACTCAAGCAGCCTATGGAAGAAGGCCACATGGTAAAATATGGAGGCCT 
CCAGCCAACAGTCAGCAAGGAACTGAGACAAGTCAACAACCATGTGAGTGA 
CTCGAGAAGTGCTTCTCTAGCTCCAGTTGAGACTTGCAGTAGCAGCAGCCTC 
AGCTGGCGGCTTGACTGCAATCTCTTGAGAGACCCTAAGCTCTCCTGAATTC 

20 TTGATCCTTAGAAACTGTGTGAG (SEQ ID NO: 93) ; 
>4D7-6 

GGTCTAGCTGTGTCCCAGAGAGCAACTTCCCTTTTCAAGGCAGCCCACTCTG 
TGTGATGCTTTTTCCTAGGTATGGGCAACCCATCCCTCCTAGGGTGAAAACT 
TCGCTGTTGCTAGTTCCAG (SEQ ID NO: 94) 
25 >4D7-7 

AATGATGCCGTATTATTCTCC1GACCTAACTTCAAAGAAATAAAGAGTTTGC 
AAGAAGAACTGCAGTTCTTCAAAGTACGCAATATGGATTTCCAAGATGAAT 
GTAGTTTCTCTCTCTGAGGAATTCTGAACAGTG (SEQ ID NO: 95) 
>4D7-9 

30 GACTTGAGCATCTGAAGATTTTGGTTTCTGCAGAGGGTGGGAAAGGTTGAAC 
CAATCCCCCATGGATACCAAG (SEQ ID NO: 96) 
>4D9-1 

GGCTTTCCAGATCCCTGAAGATAAAATACAAACTCTCCAACAAGACCTTT 
TGGCCATCAGGAACGCAGCACCTGGCTCTCTCACTA (SEQ ID NO: 97) 
35 >4D9-2 

AAAGTCGCAGAGATAGCGGAGAACAAGAACCAGATCTCACAGTCATGGTGC 

CAAAAGA (SEQ ID NO: 98) 

>4D9-3.1 

CTGTTACCCTAGCATGACTGCTTCAGCGAAGAGATAAGAGCTTCTTTGACTT 
40 TTTCCACTGGAATTTTTCATGCCAGAAGAAATTGAACATGTGAGCCTGGTGT 
CTGGAAGAGTAGCCTGGATTTATG (SEQ ID NO: 99) 
>4D9-3.2 
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AATTCAGCTGTTACCCTAGCATGACTGCTTCAGCGAAGAGATAAGAGCTTCT 
TTGACTTTTTCCACTGGAATTTTTCATGCCAGAAGAAATTGAACATGTGAGC 
CTGGTGTCTGGAAGAGTAGCCTGGATTTATG (SEQ ID NO: 100) 
>4D9-4 

5 TTCCTTGATAGTTCCAATATCTGTAATCTTGTTGGTCTACCTGTGCAGTTTAT 
TCCACTGATTGTCTCTCAG (SEQ ED NO: 101) 
>4D9-5 

GCGAAAATACTGAGGCTCAACAGACATAAAATGGCTTGAGTTACCAGGCTA 
CAGTAGAACTAGGATTTCAGTCCAG (SEQ ID NO: 102) 



Splicing of the Exons as identified by RT-PCR/RACE 
New exons are in italics. 

15 RT4D7: 4D7-1 + 4D7-2 + 4D7-3 + LF1 

RT1: 4D7-1 + 4D7-8 + 4D7-2 + 4D7-3 + LF1 
RT2: 4D7-4 + 4D7-2 + 4D7-9 + 4D7-3 + LF1 
RT3: 4D7-2 + 4D7-3 + LF1 

RT4: 4D7-1 + 4D7-2 + 4D7-7 + 4D7-3 + 4D9-1 + 4D9-3.1 
20 RT5: 4D7- 1 + 4D7-2 + 4D7-3 + 4D9-2 + 4D9-3. 1 

Race6: 4D7-A + 4D7-B + 4D7-2 + 4D7-C + 4D7-3 

RT7:4D7-1 +4D7-4 

RT8: 4D7-1 + 4D7-5 + 4D7-2 

RT9: 4D7-1 + 4D7-6 + 4D7-2 
25 RT10: 4D9-1 + 4D9-3. 1 + LF1 

RT11: 4D9-2 + 4D9-3.2 + LF1 

RT12: 4D9-3 + 4D9-4 + LF1 

RT13: 4D9-3 + 4D9-4 + 4D9-5 + LF1 

RT14: 4D9-3 + L¥l 



Detection of variants in cDNA from various tissues: 
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TablelOB 





RT4D7 


RT 


RT2_ 




RT4 


RT 


RJ6_ 


RT7 


RT8_ 






RT11_ 


RT12_ 


RT13 


RT14 


B~n o 


































Brain 
































fetal Brain 
































colon 














— — 


















Heart 
































HVAEend 5050 




























1— L 




Kidney 
































































Placenta 

































Prostate 
































Salivary gland 
































Skeletal Muscle 
































SkNAS cell line 


















+ 1 - 










Spinal Cord 
































Spleen 
































Testis 
































Thymus 
































Thyroid 
































































































other* 
















n 


n 















+ = present and verified by sequencing 
5 * = product of the correct size present; not yet verified by sequencing 
- = not detected 
n = not checked 

# These are: Adrenal Gland, Fetal Liver, Cerebellum, Lung, Small Intestine. 



1 0 Two of the variants that are more widely expressed appear to be mutually 

exclusive: 4D7 [with 4D7-1 as first exon] was detected in 10 cDNAs while RT14 is 
found in 9cDNAs. Of these thyroid and prostate are the only tissues common to both 
variants. 
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The 13 new RT and RACE variants presented above (we had previously described 
the 4D7 variant), do not add any new translated sequence. The RT1 product is expected 
o be the same as the 4D7 putative protein. In variants RT2 and Race6 the exons 
between 4D7-2 and 4D7-3 interfere with the ORF with the first AUG and ORF being 
5 just inside LF1 . Similarly Exon 4D9-3 contains stop codons in all 3 reading frames and 
Variants RT10, 1 1,12,13, and 14 having their ATG initiation codon inside LF1. It is not 
clear whether variants RT4 and RT5, which contain exon 4D9-3 extend to LF1 or have 
their 3' at 4D9-3 (the latter possibility is supported by the EST data). 

It is noteworthy that all variants except 4D7, RT3 and RT14 have been observed 
1 0 only in one of the cDNAs. Although all the new exons (except 4D9-3 . 1 ) have an 

AG/GT splice signal, it is plausible that these variants represent rare or aberrant events 
with little physiological significance. 

The following exons contain Alu repetitive element sequences: 4D7-5 and 4D7- 
C. The gene specific reverse (3') primer was designed for PDE4D exon LF1 (5 ! 
15 GGCAATGGAGGAGTTCCGGGACA TA-3'; SEQ ID NO: 87 origin from Homo 
sapiens). 

A contig for the incomplete genomic sequence of the PDE4D gene was. 
submitted by others in November 2000 (GenBank entry NT 023 1 93 by International 
Human Genome Project collaborators). The size of the contig is 614 481 bp (including 
20 gaps) whereas our novel genomic sequence for the whole PDE4D region (i.e., from the 
first exon for PDE4D variant) is close to 1,690,000 bp and contains no gaps. The contig 
NT_023193 comprises only 1 1 exons of the PDE4D gene (in FIG. 3, exons 4D1/D2 - 
1 1) and the 5' differently spliced exons are missing in the contig (in FIG. 3, exons D4, 
D5, D3, D8, D9, D7A-1, D7A-2, D7A-3, LF1, LF2, LF3 and LF4). 
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Table 13: New Isoforms 



Isoform 

Name Cell line 

Exon Size 

PDE4D7 D7-1 5' 122 bp SKNAS 

PDE4D7 D7-2 Internal 131bp SKNAS 

PDE4D7 D7-3 Internal 230 bp SKNAS 

PDE4D9 1 D9 5' 782 bp HeLa 



5 1 Formerly referred to in previous applications as PDE4D8 
The sequences are as follows: 
D7A-1: 

1 0 ATAGTTGGCGTACCCTGAGGCCTGCCAGTTCCTGCCTTAATGCATATGTAGT 
CGTAATTGAGTTCTGACACGGCCTTGGATGTTTCTGTCCTAAATAGCTGACA 
TTGCATCTTCAAGACTGT 

D7A-2: 

1 5 CATTCCAGTTGGCTTTTGAGTGGATACGTGCAGTGAGATCATTGACACTGGA 
AACACTAGTTCCCATTTTAATTACTTAAAACACCACGATGAAAAGAAATACC 
TGTGATTTGCTTTCTCGGAGCAAAAGT 

D7A-3: 

20 GCCTCTGAGGAAACACTACATTCCAGTAATGAAGAGGAAGACCCTTTCCGC 
GGAATGGAACCCTATCTTGTCCGGAGACTTTCATGTCGCAATATTCAGCTTC 
CCCCTCTCGCCTTCAGACAGTTGGAACAAGCTGACTTGAAAAGTGAATCAGA 
GAACATTCAACGACCAACCAGCCTCCCCCTGAAGATTCTGCCGCTGATTGCT 
ATCACTTCTGCAGAATCCAGTGG (SEQ ID NO: 11; includes D7A-1, D7A-2 and 

25 D7A-3) 

New predicted amino-terminal protein sequence from above (PDE4D7): 

MKRNTCDLLSRSKSASEETLHSSNEEEDPFRGMEPYLVRRLSCRNIQLPPLAFRQ 
30 LEQADLKSESENIQRPTSLPLKILPLIAITSAESS (90 amino acids) (SEQ ID NO: 12) 

D9: 

TTCTCACTGCCCTGCGGTGTTTTGAACTGCCTTCTTACAGACGTCATACAGCC 
CTTGAGGAATAGTTTCTGCCTGGTGAGATTGAATGATAGTTCTCATTCACAA 
35 AACCCTGGATTCTAAGCAGGGACACACAGAAATTACTTTCGCAGGTAAATC 
AGCCCACCCAGCCAAAGTGTGGAGAGATTTGTTCCTTGGCTGACTTCTTTGC 
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TCCACGGAGAGGAGTGTTTTCCTGTGCTTGCCCTGAAATGGAACTTCCTTGA 
CAGCTCTCCCGTGTTACAGTACCTCCCGGTCATTTTCTTTTTCTCTCTCTCTAC 
CTGCGCTCTTCGAGTGTCAGAAACCTTTAAAGCTGTTACTATGGAATTGCAA 
AAAAGAGATCAAGTGACTCTTTCACTATGCTGGTTTCCCTTGTGACCCAGAT 
5 GAAGAATCAATTCAGAATTCAGTTCCTCCCTTGGCATTGCAAGACACAGAAG 
AAACTGTCACTTCCTAACAGCCTAGTACTGGAGTAAATTCAGTATGAAGGAA 
GAAAGCGCTCCTGCGTGTTAGAACCTTGCCCATGAGCTGGACCGAGGACAG 
GAGATGGACTCCAGGAAAATTGGATTTCTTCAAGCAGCCTCCCTTGGAAATG 
GAATATCTTTAAAATCTTCTTTGCAGAAAGACAGTTAGAATGTATTAATCAG 
1 0 AATAGTTGAAGACTTATTTTCCTTTTTATTTTTTTTC AAAATGAGCATTATTAT 
GAAGCCAAGATCCCGATCTACAAGTTCCCTAAGGACTGCAGAGGCAGTTTG 
(SEQIDNO: 13) 

New predicted ammo-terminal protein sequence from above (PDE4D9): 

15 

MSIIMKPRSRSTSSLRTAEAV (21 amino acids) (SEQ ID NO: 14). 



Table 11 

Publically Available SNPS; SNP ID No. from NCBI Database 



rs286155 

rs286156 

rs2061250 

rs286150 

rs206789 

rs 1823062 

rs 1823063 

rs 1445852 

rs766119 

rs956721 

rs248910 

rs248912 

rs 187481 

rsl53152 



rs27960 

rs27564 

rs27565 

rs26948 

rs40131 

rs26949 

rs26950 

rs26954 

rs26953 

rs 152324 

rs35385 

rs40512 

rs35386 

rs35387 



rs27221 

rs27653 

rs26955 

rs26956 

rsl53031 

rsl85190 

rs37762 

rs37761 

rsl423471 

rs27224 

rsl645013 

rsl423472 

rs27220 

rsl423473 



rsl49079 

rsl49324 

rsl 53067 

rs40354 
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Table 12 
New SNPs identified by deCODE 
Position Variation AA Change Exon 



135641 


T/A 


1268187 


C/T 


142780 


A/G 


1268553 


A/G 


732790 


G/T 


1272669 


G/A 


735966 


C/A 


1272910 


A/G 


736226 


A/G 


1273023 


G/A 


736516 


C/T 


1273220 


A/G 


850001 


G/A 


1273240 


A/G 


852776 


AJC 


1273543 


C/T 


853079 


G/T 


1288439 


G/A 


853575 


C/A 


1289730 


T/A 


856468 


A/G 


1290176 


G/A 


860845 


A/G 


1293745 


T/C 


870924 


A/G 


1344605 


A/G 


1027267 


T/C 


1344S64 


G/A 


1027643 


T/G 


1345135 


C/G 


1027757 


T/C 


1345286 


A/G 


1028146 


T/A 


1346112 




1037657 


A/C 


1352976 


A/T 


1044016 


G/A 


1354291 


T/C 


1044045 


C/T 


1354377 


C/T 


1254737 


T/C 


1354554 


C/A 


1254849 


T/C 


1354675 


T/C 


1255763 


G/T 


1355114 


T/C 


1257206 


A/G 


1355693 


A/G 


1258161 


T/C 


1357081 


A/G 


1268007 


A/G 


1362985 


T/G 
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1363021 C/T 

1363827 C/T 

1363911 G/A 

1364061 C/T 

1364066 T/A 

1367904 A/G 

1368193 T/C 

1368217 G/C 

1373349 C/T 

1373384 A/G 

1373415 T/C 

1373979 T/G 

1376149 G/A 

1384931 A/C 

1385093 A/T 

1385107 G/A 

1385445 T/C 

1391418 G/C 

1409210 C/A 

1414804 C/T 

1428284 T/C 

1431800 A/T 

1449904 A/T 

1574301 C/G 

1574615 C/T 

1575634 A/T 



1 joUUoo 


G/A 






1^01 IY7Q 










T/A 






1 con 
135406U 


A/C 






1585955 


G/T 








T/C 






oyuo/z 








1590673 


G 






lDyUoJ / 


G/A 








C/A 








G/A 






i cm nyn 


C/T 






1591306 


C/A 


Pro->Thr 




1591583 


T/C 






1594788 


C/A 






1594994 


G/A 






1601831 


C/T 






loioyuz 


T/C 






1638550 


A/C 


Lys->Thr 


exon4 


1640663 


T/C 






1641954 


C/T 






1641960 


C/T 






1653881 


G/A 






1655748 


G/A 






91470 


G/A 
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Discussion of Example 2: 
5 Here we present the first complete genomic sequence of human PDE4D, two 

novel mRNA^protein isoforms of PDE4D and their corresponding exons, and the intron- 
exon structure of known and novel isoforms. The basis for phosphodiesterases is the 
mammalian homolog of the "dunce" gene in Drosophila melanogaster, implicated in 
learning and memory (Davis, R.L. and B. Dauwalder, Trends Genet, 7(7):224~229 

10 (1991)). PDEs are members of a large superfamily of isoenzymes subdivided into 9 and 
possibly 10 distinct families (Conti, M. and S.L. Jin, Prog. Nucleic Acid Res. Mol. Biol, 
63:1-38 (1999)), with several genes in each family and more than one isoform for each 
gene. The significance of the diversity of PDEs is not known hut many of the isoforms 
differ in their biochemical properties, phosphorylation, intracellular targeting, protein- 

15 protein interactions and patterns of expression in tissues, which suggests that each of the 
various isoforms might have distinct functions (Bolger, G.B., Cell Signal, 6^:851-859 
(1994); Conti, M., et al, Endocr. Rev., 16(3):370-378 (1995)). 

There are four genes that encode the type 5 PDEs (PDE4A, PDE4B, PDE4C and 
PDE4D), which is a group of enzymes characterized by high affinity for cAMP. The 

20 gene for PDE4D was assigned to human chromosome 5ql2 (Milatovich, A., et al, 

Somat. Cell Mol. Genet., 20(2):75-86 (1994); Szpirer, C, etaU Cytogenet. Cell Genet., 
69(l-2):22-\A (1995)) and 5 distinct splice variants have been characterized (the short 
forms PDE4D1, PDE4D2 and the long forms PDE4D3, PDE4D4, and PDE4D5) 
(Bolger, G.B., et al, Biochem. J., 328(Pt.2):539-548 (1997)) (FIG. 3). The sequence of 

25 the human PDE4D variants show a high degree of homology to the PDE4Ds expressed 
in mouse and rat. The pattern of splicing and different promoter usage is highly 
conserved during evolution indicating an important physiological role (Nemoz, G., et 
al, FEBSLett., 384(1):91-IQ2 (1996)). The PDE4D valiants are generated at two major 
boundaries present in the gene. The first boundary corresponds to the junction of exon 

30 2. Differential splicing in this region generates the 2 short variants PDE4D 1 (586 a.a.) 
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and PDE4D2 (508 a.a.) (FIG. 3). This splicing boundary is conserved in mouse, rat and 
between different human PDE4 genes. The splicing variant PDE4D2 is generated by the 
removal of 256 bp from the PDE4D 1 sequence. The initiation codon in the PDE4D2 
variant lies within exon D1/D2. Data demonstrates that the expression of the short 
5 PDE4D variants is under the control of an internal promoter regulated by cAMP (Vicini, 
E. and M. Conti, Mol Endocrinol, 7/(7j:839-850 (1997)). The second major splicing 
boundary is also conserved during evolution and is identical to that described in the 
Drosophila dunce gene. Splicing occurs at the intron/exon boundary at the LF1 exon 
(FIG. 3). 

10 

PDE function 

The PDEs serve at least four major functions in the cell. They can (1) act as. 
effector of signal transduction by interacting with receptors and G-proteins; (2) integrate 
the cyclic nucleotide-dependent pathway with other signal transduction pathways; (3) 

15 function as homcostatic regulators, playing a role in feedback mechanisms controlling 
cyclic nucleotide levels during hormone and neurotransmitter stimulation; (4) play an 
important role in controlling the diffusion of cyclic nucleotides and in creating 
subcellular domains or channeling cyclic nucleotide signaling (Conti, M. and S.L. Jin, 
Prog. Nucleic Acid Res. Mol Biol, 63:1-38.(1999)). Inhibition of PDE has long been 

20 recognized as an effective pharmacological strategy to alter intracellular cyclic 
nucleotide levels (Flamm, E.S., et al.,Arch. Neurol, 32(8):569-71 (1975)). 

It has been reported that PDE4 is the predominant isozyme regulating vascular 
tone mediated by cAMP hydrolysis in cerebral vessels (Willette, R.N., et al, J. Cereb. 
Blood Flow Metab., 17(2):2\Q-9 (1997)). 

25 A recent study on mice with targeted disruption of PDE4D gene (Hansen, G., et 

al, Proc. Natl. Acad. Set USA, 97(12):675l-6 (2000)) has demonstrated a crucial role 
of PDE4D in the control of smooth muscle contraction and muscarinic cholinergic 
receptor signaling but not in the control of airway inflammation. The lung phenotype of 
the PDE4D-/- mice demonstrates that this gene plays a nonredundant role in cAMP 
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homeostasis. There is a significant reduction in PDE activity and an increase in resting 
and stimulated cAMP levels in the lung, indicating that other PDE4s (or other PDEs) are 
not up-regulated and cannot compensate for the loss of PDE4D. These findings support 
that PDE4D serves a unique, nonoverlapping functions in cell signalling. 
5 No clear link between an established inherited disorder and known PDE loci has 

emerged, with the exception of PDE6. Inhibitors of PDEs have been shown to affect 
airway responsiveness and pulmonary allergic inflammation (Schudt, C, et al, Pulm. 
Pharmacol. Ther., 12(2): 123-9 (1999)). There are reports suggesting that altered PDE4 
function may be linked to nephrogenic diabetes insipidus (Takeda, S., et al, 

10 Endocrinology, 129(1):2%1-9A (1991)) or atopic dermatitis (Chan, S.C., et al, J. Allergy 
Clin. Immunol, 91(6): 1 179-88 (1993)), however no mutations have been identified. It 
has also been reported that vasorelaxation modulated by PDE4 (not mentioned whether 
it is A, B, C or D gene family) is compromised in chronic cerebral vasospasm associated 
with subarachnoid hemorrhage (Willette, R.N., et al, J. Cereb. Blood Flow Metab., 

15 17(2):210-9 (1997)). PDE4D itself has not been linked to stroke before. 

PDE4D expression and cellular localization 

PDE4Ds are expressed in human peripheral mononuclear cells (Nemoz, G., et 
al, FEBSLett, 384(l):97-\02 (1996)), brain (Bolger, G., et al, Mol. Cell Biol, 

20 13(1 0^:6558-71 (1993)), heart (Kostic, M.M., et al, J. Mol. Cell Cardiol, 29(1 1):3 135- 
46 (1997)) and vascular smooth muscle cells (Liu, H. and D.H. Maurice, J. Biol. Chem., 
274(1 5): 10557-65 (1999)). 

Immunoblotting of rat brain has shown that the PDE4D3, PDE4D4 and PDE4D5 
proteins are present in brain (Bolger, G.B., et al, Biochem. J., 328(Pt 2):539-48 (1997)) 

25 and are expressed in cortex and cerebellum from rat (Iona, S., et al, Mol. Pharmacol, 
53(l):23-32 (1998)). These proteins were recovered mostly or exclusively in the 
particulate fraction suggesting that these forms may be targeted to insoluble cellular 
structures. In addition a 68 kDa protein was detected which could represent PDE4D1, 
PDE4D2 or both. To verify this RT-PCR was performed on mRNA from rat brain and 
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the results showed that transcripts for PDE4D1 and 2 were present. Their data also 
suggests that the N-terminal regions of the PDE4D3-5, derived from alternatively 
spliced regions of their mRNAs, are important in determining their subcellular 
localization activity and differentia] sensitivity to inhibitors and there are indications that 
5 there is a propensity for the long PDE4D isoforms to interact with particulate fraction of 
the cell. 

EXAMPLE 3: PDE4D ISOFORM EXPRESSION 

1 0 Expression analysis in EB V transformed B cell lines 

As a functional mutation in the known coding exons of PDE4D was not 
identified, gene expression was next studied to determine if the genetic association to 
stroke relates to regulation of its expression levels. In order to test this, we chose to use 
cell lines instead of blood or tissues for these studies because expression analysis of cell . 

1 5 lines is not confounded by the presence of multiple cell types. Cell types may express 
PDE4D at different levels so it is generally more reliable to quantify expression in cell 
lines than tissues. Isoform-specific kinetic PCR analysis was carried out on EBV 
transformed B cell lines to quantify each isoform in 83 stroke patients and 84 controls. 
These patients were not selected for this analysis based on any specific subtype of 

20 stroke. The majority of the patients had ischemic stroke and 38% of them had carotid or 
cardiogenic cause of stroke. Overall the total PDE4D message level as assessed by 
amplification across exons present in all isoforms (PAN), was significantly lower in 
patients than in controls (p value < 0.005). This decrease was due primarily to lower 
expression of the isoforms, PDE4D1, PDE4D2 and PDE4D5 (FIG. 4). 

25 We selected individuals with a specific stroke associated haplotype and 

compared the expression levels of carrier vs. non-carriers of this haplotype and with 
patients and controls examined separately (FIGS. 5 and 6). The haplotype was 
constructed out of the at-risk allele for the microsatellite marker AC008818-1 and 
SNP45 (SNP5PDM357221) and SNP41 (SNP5PDM361545). This haplotype acts as a 
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surrogate for the disease-associated haplotype we have identified in LD block B (Table 
3). Patients with the haplotype had a significantly decreased expression of the PDE4D7 
and PDE4D9 isoforms (FIG. 5). Several other isoforms of PDE4D were expressed but 
did not show correlation to the disease haplotype. The PDE4D7 correlation was also 
5 present in controls but only marginally significant (FIG. 6). Of interest, this at-risk 
haplotype covers the 5' exon specific to PDE4D7 and presumably its promoter. 

These results show that there is significant disregulation of the expression of 
multiple PDE4D isoforms in stroke patients. 

1 0 Methodology for expression analysis using Quantitative Reverse Transcriptase PCR 
Total RNA was isolated from EBV transformed B-cell cultures according to 
manual, using the TRIZOL® reagent provided by GibcoBRL. RNeasy mini Qiagen kit 
with on column DNA digestion was used to clean RNA. Quality and quantity of RNA . 
was assessed using 2100 Agilent Bioanalyser. cDNA was prepared from total RNA 

1 5 using random hexamers with TaqMan Reverse Transcription Reagents kit from Applied 
Biosystems (N808-0234). Primer Express 2.0 and Oligo 6 software were used to make 
cDNA specific primers and probes for PDE4D and PDE4D isoforms. GAPDH "Assay- 
On-Demand" was obtained from Applied Biosystems and used as a housekeeping gene. 
PDE assays were tested and optimized for 384 well high throughput expression analysis 

20 using ABI 7900 Instrument. A final concentration of 200 nM probes, 900 nM primers 
and 2 ng/mcl cDNA was used in a lOmcl reaction volume. Each plate was run twice and 
an average for each sample calculated. ABI790Q instrument was used to calculate CT 
(Threshold Cycle) values. Samples displaying a greater than 1 deltaCT between 
duplicates were not used in our analysis. Quantity was obtained using the formula 2" ACT 

25 where ACT represents the difference of CT values between target and housekeeping 
assay. 

Accession numbers AY245866 (PDE4D7) and AY245867 (PDE4D9). 
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Discussion of the three examples and conclusions: 

Our results indicate that genetic variation in the PDE4D gene is associated with 
ischemic stroke. The direct involvement of PDE4D is strongly supported by linkage in 
conjunction with association and expression analysis. We first identified the association 
5 using microsatellite markers, and supplementing the microsatellite data with a denser set 
of SNPs further supported this. The strongest association is to the two ischemic 
subtypes, carotid and cardiogenic stroke whereas we did not observe association to small 
vessel occlusive disease, the form of stroke thought to be independent of atherosclerosis. 
Although we have not identified a functional mutation in the PDE4D gene, we have 

10 identified a haplotype, that extends over the first exon of PDE4D that is significantly 
associated to carotid and cardiogenic stroke. This haplotype is present in 47% of the 
carotid/cardiogenic stroke patients, compared to 21% in the control group with more 
than two-fold stroke risk for the earners of this haplotype. It has a population attributed 
risk of 25%. For the combined cardiogenic and carotid subtype of stroke, apart from 

15 finding individual SNP and microsatellite alleles that are significantly associated with 
the disease even after adjusting for multiple comparison, most interesting is the 
discovery that haplotypes covering the first exon of PDE4D can be classified into three 
groups with clearly distinct risks. Relative to the protective group, the population 
attributed risk of the at-risk and wild type groups combined is estimated to be 55%. 

20 Approximately 16% of the population carries one copy of the at-risk haplotype in FIG. 
12.3. They have about 1.8 times the risk of the general population for getting 
cardiogenic or carotid stroke. Approximately 0.8% of the population is homozygous for 
the at-risk haplotype and, assuming the multiplicative model, their risk is estimated to be 
about 3.8 times the risk of the general population. It is true that we have not yet 

25 identified or proved convincingly what is the functional variant, or variants, which are 
responsible for the observed effects of these haplotype groups. And, since these 
haplotype groups do not fully explain the linkage signal we observe in the region for all 
stroke patients, we certainly could not rule out, and indeed expect, that there are other 
variants/haplotypes within PDE4D not directly related to those we have identified that 
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confer risk to stroke. These are likely to be rare but could have very high penetrance. 
We also cannot rule out the possibility that some other genes in the linkage region 
independent of, or in conjunction with, PDE4D confer susceptibility to stroke. 

We examined whether the disease associated alleles and haplotype are related to 
5 specific stroke risk factors such as hypertension, hypercholesterolemia, diabetes, 

peripheral artery occlusive disease and coronary artery disease in addition to each onset 
of stroke and gender (Table 8). A marginally significant association to 
hypercholesterolemia was observed but it is clear that PDE4D's contribution to stroke is 
not strongly correlated with any of these known risk factors. 

1 0 The PDE4D gene is a highly complex gene. By alternative splicing and use of 

different promoters this gene generates at least 8 different isoforms that yield functional 
proteins, differing from each other in their N-terminal regions. We have identified four 
new exons encoding the N-termini of two new isoforms PDE4D7 and PDE4D9. The 
disease-associated haplotype extends over the 5'exon unique to the new PDE4D7 

15 variant and the presumed promoter region of this isoform suggesting that the functional 
variation may be involved in transcriptional regulation. This hypothesis is also 
supported by our PDE4D expression analysis that shows significant correlation between 
the disease associated haplotype and the level of PDE4D7 message. 

The strongest association found for this PDE4D haplotype was to the two major 

20 subtypes of ischemic stroke, carotid and cardiogenic stroke, suggesting a role for this 
gene in the vascular biology of atherosclerosis. While there are multiple etiologies for 
ischemic stroke, atherosclerosis remains the most important one and it is the major 
pathological process for the two ischemic subtypes, carotid and cardiogenic strokes. 
First, it is the major cause of stenotic and occlusive lesions of the internal and common 

25 carotids that lead to carotid strokes. Second, cardiac thrombi which shed emboli to the 
brain most commonly occur on the background of coronary artery disease, such as 
following acute myocardial infarction or ischemic cardiomyopathy, and/or due to atrial 
fibrillation on the basis of poor compliance of ischemic ventricles (diastolic 
dysfunction/stiffening). Although atrial fibrillation may occur on the background of 
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other diseases such as valvular disease, hyperthyroidism, and hypertension, in the age 
group that tends to suffer from stroke, ischemic heart disease remains one of the most 
important causes. Ischemic stroke resulting from occlusion of small penetrating arteries 
within the brain (small vessel occlusive disease or lacunar stroke) is generally thought to 
5 result from endothelial proliferation since atherosclerosis only occurs in larger arteries. 
PDE4D does not show association to small vessel stroke, consistent with its role in 
atherosclerosis. Carotid and cardiogenic stroke together account for the majority of 
ischemic stroke (note that our number for carotid is lower since we used a more stringent 
cutoff of stenosis). 

10 PDE4D selectively degrades second messenger cAMP (Kong, A. et al, Nat 

Genet 10, 10 (2002)), which plays a central role in signal transduction and regulation of 
physiological responses. It is expressed in most cell types important to the pathogenesis 
of atherosclerosis, including vascular smooth muscle cells (VSCM), endothelial cells, 
monocytes, macrophages and T-lymphocytes (Houslay, M.D. and Adams, D.R., 

1 5 Biochem J 370, 1-18 (2003); Liu, H. and Maurice, D.H., J Biol Chem 2 74, 1 0557-65 . 
(1999); Liu, H. et al, J Biol Chem 275, 26615-24. (2000); Baillie, G., et al, Mol 
Pharmacol 60, 1100-11. (2001); Jin, S.L. and Conti, M., Proc Natl Acad Sci USA 99, 
7628-33. (2002)). Cyclic AMP is a key signalling-molecule in these cells (Landells, L.J. 
et al., Br J Pharmacol 133, 722-9 (2001); Fukumoto, S. et al, Circ Res 85, 985-91. 

20 (1999); Ogawa, S. et l, Am J Physiol 262, C546-54 (1992)). hi VSMC, low cAMP 
levels lead to an increase in proliferation and migration that at least in part is mediated 
by PDE4 (Landells, L.J. et al, Br J Pharmacol 133, 722-9 (2001); Stelzner, T.J., et al, J 
Cell Physiol 139, 157-66 (1989); Pan, X., et al, Biochem Pharmacol 48, 827-35. 
(1994)). Animal models have also shown that elevation of cAMP reduces neointimal 

25 lesion formation and inhibits proliferation of SMCs after arterial injury (Palmer, D., et 
al, Circ Res 82, 852-61. (1998); Indolfi, C. et al, Nat Med 3, 775-9. (1997)). In 
monocytes and T-lymphocytes, accumulation of cAMP is generally associated with 
inhibition of immune functions such as proliferation and cytokine secretion (Indolfi, C. 
et al, J Am Coll Cardiol 36, 288-93. (2000)). It is attractive to postulate that the 
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regulation of cAMP through absolute or relative expression of one or more PDE4D 
isoforms may differ in individuals susceptible to stroke; some stroke patients may have 
increased PDE4D activity and, consequently lower cAMP levels in any of the above cell 
types, leading to development of the atherosclerotic plaque and/or its instability. 
5 However, contrary to what one might expect we see decreased expression in some of the 
PDE4D isoforms in EBV cell lines from stroke patients. It is of interest that these 
isoforms are all up regulated by cAMP (Liu, H. and Maurice, D.H., J Biol Chem 274, 
10557-65. (1999); Tilley, S.L., etal, JClinlnvest 108, 15-23 (2001); Vicini, E. and 
Conti, M., Mol Endocrinol 11, 839-50 (1997)) suggesting disregulation at the level of 

1 0 cAMP in patients. It is therefore possible that increased activity of one or few splice 
variants alters the effective PDE4D enzymatic activity of the cell decreasing the cAMP 
levels thus altering the expression of cAMP regulated isoforms as observed in our 
expression study. This relative expression of PDE4D isoforms may determine the 
compartmental localization of PDE4D isoforms and thus the corresponding gradients of 

1 5 intracellular cAMP that have been recently observed (see Housley review). 

In summary, we have presented association analyses (single marker and 
haplotype analyses) that support the notion that the PDE4D gene confers risk to 
ischemic stroke. Furthermore, we have obseived significant disregulation of multiple 
PDE4D isoforms in stroke patients. We propose that this gene is involved in the 

20 pathogenesis of stroke through atherosclerosis. PDE4D is expressed in cell types 
important in atherosclerosis and regulates a second messenger with a central role to 
processes important in the pathogenesis of atherosclerosis. Inhibition of PDE4D in 
general or specifically one or more isoforms, by a small molecule drag or other 
pharmacological agent might decrease the risk of stroke in general, and especially those 

25 who are predisposed to stroke through variation in the PDE4D gene. 
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While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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CLAIMS 

What is claimed is: 

5 1. A method of diagnosing susceptibility to a stroke in an individual, comprising 
screening for an at-risk haplotype in the phosphodiesterase 4D gene that is more 
frequently present in an individual susceptible to stroke compared to a healthy 
individual, wherein the at-risk haplotype increases risk of stroke significantly. 

10 2. The method of claim 1 wherein the significant increase is at least about 20%. 

3. The method of claim 1 wherein the significant increase is identified as an odds 
ratio of at least about 1.2. 

15 4. A method of diagnosing susceptibility to stroke in an individual, comprising 

screening for an at-risk haplotype in the phosphodiesterase 4D gene that is more 
frequently present in an individual susceptible to stroke (affected), compared to 
the frequency of its presence in a healthy individual (control), wherein the 
presence of the at-risk haplotype is indicative of a susceptibility to stroke. 

20 

5. The method of Claim 4 wherein the at risk haplotype 1 is characterized by the 
presence of G at nucleic acid position 142780, relative to SEQ ID NO: 1 and 
allele 0 of microsatellite marker AC0088 181-1. 

25 6. The method of Claim 4 wherein the at risk haplotype 2 is characterized by the 
presence of G T A A C C A C G A A C T T A T T G A A T T T G A A at 
nucleic acidpostions: 142780, 135112, 132562, 131865, 129361, 129360, 
125304, 123426, 123312, 120628, 118914, 111781, 111252, 109301, 107849, 
105225, 104552, 102977, 100795, 99035, 88614, 88456, 83119, 82244, 80127, 
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78552, relative to SEQ ID NO: 1 and allele 0 of microsatellite marker 
AC0088181-1. 

7. The method of Claim 4 wherein the at risk haplotype 3 is characterized by the 
5 presence of AACAA at nucleic acid positions 138806, 131865, 129361, 

120628, 91470, relative to SEQ ID NO: 1. 

8. The method of Claim 4 wherein screening for the presence of an at-risk 
haplotype within or near PDE4D that significantly correlates with haplotype 1 or 

10 stroke susceptibility. 

9. The method of Claim 4 wherein screening for the presence of an at-risk 
haplotype within or near PDE4D that significantly correlates with haplotype 2 or 
stroke susceptibility. 

15 

10. The method of Claim 4 wherein screening for the presence of an at-risk 
haplotype within or near PDE4D that significantly correlates with haplotype 3 or 
stroke susceptibility. 

20 11. The method of Claim 4 wherein screening for the presence of an at-risk 

haplotype in the phosphodiesterase 4D gene comprises enzymatic amplification 
of nucleic acid from said individual. 

12. The method of Claim 1 1 wherein the nucleic acid is DNA. 

25 

13 . The method of Claim 12 wherein the DNA is mammalian. 

14. The method of Claim 1 3 wherein the DNA is human. 
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1 5 . The method of Claim 4 wherein screening for the presence of an at-risk 
haplotype in the phosphodiesterase 4D gene comprises: 

(a) obtaining material containing nucleic acid from the individual; 

(b) amplifying said nucleic acid; and 

5 (c) determining the presence or absence of an at-risk haplotype in said 

amplified nucleic acid. 

16. The method of Claim 1 5 wherein determining the presence of an at-risk 
haplotype is performed by electrophoretic analysis. 

10 

17. The method of Claim 15 wherein determining the presence of an at-risk 
haplotype is performed by restriction length polymorphism analysis. 

18. The method of Claim 15 wherein determining the presence of an at-risk 
1 5 haplotype is performed by sequence analysis. 

19. The method of Claim 1 5 wherein determining the presence of an at-risk 
haplotype is performed by hybridization analysis. 

20 20. A kit for diagnosing susceptibility to stroke in an individual comprising: 

primers for nucleic acid amplification of a region of the phosphodiesterase 4D 
gene comprising an at-risk haplotype. 

2 1 . The kit of Claim 20 wherein the primers comprise a segment of nucleic acids of 
25 length suitable for nucleic acid amplification a single nucleotide polymorphism 

at nucleic acid position 142780 respectively, relative to SEQ ID NO: 1 and allele 
0 of microsatellite marker AC0088181-1. 



WO 2004/028341 PCT/US2003/029906 



22. The kit of Claim 20 wherein the primers comprise a segment of nucleic acids of 
length suitable for nucleic acid amplification, selected from the group consisting 
of: single nucleotide polymorphism or microsatellite marker at nucleic acid 
position 142780, 135112, 132562, 131865, 129361, 129360, 125304, 123426, 
5 123312, 120628, 118914, 111781, 111252, 109301, 107849, 105225, 104552, 

102977, 100795, 99035, 88614, 88456, 83119, 82244, 80127, 78552, relative to 
SEQ ID NO: 1, allele 0 of microsatellite marker AC0088181-1 . 
and combinations thereof. 

10 23. The kit of Claim 20 wherein the primers comprise a segment of nucleic acids of 
length suitable for nucleic acid amplification, selected from the group consisting 
of: single nucleotide polymorphism at nucleic acid position at nucleic acid 
position 138806, 131865, 129361, 120628, 91470, relative to SEQ ID NO: 1 and 
combinations thereof. 

15 

24. A method for assessing susceptibility to stroke in an individual, comprising 
determining PDE4D isoform expression levels in the individual compared to 
control, wherein a difference in isoform expression is indicative of susceptibility 
to stroke. 

20 

25. The method of Claim 24 wherein isoform PDE4D7 and/or PDE4D9 expression is 
determined. 

26. A method of diagnosing a susceptibility to stroke, comprising detecting an 
25 alteration in the expression or composition of a polypeptide encoded by 

phosphodiesterase 4D gene in a test sample, in comparison with the expression 
or composition of a polypeptide encoded by phosphodiesterase 4D gene in a 
control sample, wherein the presence of an alteration in expression or 
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composition of the polypeptide in the test sample is indicative of a susceptibility 
to stroke. 

27. The method of Claim 26, wherein the alteration in the expression or composition 
5 of a polypeptide encoded by phosphodiesterase 4D gene comprises expression of 

a splicing variant polypeptide in a test sample that differs from a splicing variant 
polypeptide expressed in a control sample. 

28. A method for preventing the occurrence of stroke in an individual in need 

1 0 thereof, comprising regulating a PDE4D isoform level compared to control, 

whereby the regulated isoform level mimics the level in a healthy individual. 

29. The method of Claim 28 wherein isoform level is regulated by regulating 
expression of the isoform using a phosphodiesterase 4D gene binding agent, a 

1 5 phosphodiesterase 4D gene receptor, a peptidomimetic, a fusion protein, a 

prodrug, an antibody or a ribozyme. 

30. The method of Claim 28 wherein the isoform level is controlled by genetically 
altering the isoform's expression level. 

20 

3 1 . The method of Claim 28 wherein the isoform level is regulated by altering the 
ratio of isoforms. 

32. The method of Claim 28 wherein isoform PDE4D7 and/or PDE4D9 is regulated. 

25 

33 . A method for monitoring the effectiveness of treatment on the regulation of 
expression of one or more PDE4D isoforms at the RNA or protein level, or its 
enzymatic activity by measuring PDE4D message or protein or enzymatic 
activity in a sample of peripheral blood or cells derived thereof. 
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34. A method for predicting the effectiveness of a given therapeutic for stroke 
prevention or treatment in a given individual comprising screening for the 
presence or absence of the stroke at-risk haplotype in the phosphodiesterase 4D 

5 gene. 

35. A method for predicting the effectiveness of a given therapeutic for stroke 
prevention or treatment in a given individual comprising screening for the 
expression of one or more PDE4D isoforms at the RNA or protein level, or its 

1 0 enzymatic activity by measuring PDE4D message or protein or enzymatic 

activity in a sample of peripheral blood or cells derived thereof. 



36. A method of diagnosing a reduced or protective susceptibility to a stroke in an 
individual, comprising screening for a protective haplotype in the 
15 phosphodiesterase, 4D gene that is more frequently present in an individual 

compared to an individual susceptible to stroke, wherein the protective haplotype 
decreases the risk of stroke significantly 



37. 

20 



A method of Claim 36 wherein the protective haplotype is characterized by the A 
allele at position 142780, relative to SEQ ID NO: land allele -8 for 
microsatellitemarker AC0088181-1 . 
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420 425 ~ 430 

Ser Pro Met Cys Asp Lys His Asn Ala Ser Val Glu Lys Ser Gin Val 
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435 440 445 

Gly Phe lie Asp Tyr He Val His Pro Leu Trp Glu Thr Trp Ala Asp 

450 455 460 

Leu Val His Pro Asp Ala Gin Asp He Leu Asp Thr Leu Glu Asp Asn 
465 470 475 480 

Arg Glu Trp Tyr Gin Ser Thr He Pro Gin Ser Pro Ser Pro Ala Pro 

485 490 495 

Asp Asp Pro Glu Glu Gly Arg Gin Gly Gin Thr Glu Lys Phe Gin Phe 

500 505 510 

Glu Leu Thr Leu Glu Glu Asp Gly Glu Ser Asp Thr Glu Lys Asp Ser 

515 520 525 

Gly Ser Gin Val Glu Glu Asp Thr Ser Cys Ser Asp Ser Lys Thr Leu 

530 535 540 

Cys Thr Gin Asp Ser Glu Ser Thr Glu He Pro Leu Asp Glu Gin Val 
545 550 555 ' 560 

Glu Glu Glu Ala Val Gly Glu Glu Glu Glu Ser Gin Pro Glu Ala Cys 

565 570 575 

Val He Asp Asp Arg Ser Pro Asp Thr 
580 585 



<210> 10 
<211> 507 
<212> PRT 
<213> Homo Sapien 

<400> 10 

Met Ala Ser Asn Lys Phe Lys Arg Met Leu Asn Arg Glu Leu Thr His 

15 io 15 

Leu Ser Glu Met Ser Arg Ser Gly Asn Gin Val Ser Glu Phe He Ser 

20 25 30 

Asn Thr Phe Leu Asp Lys Gin His Glu Val Glu He Pro Ser Pro Thr 

35 40 45 

Gin Lys Glu Lys Glu Lys Lys Lys Arg Pro Met Ser Gin He Ser Gly 

50 55 60 

val Lys Lys Leu Met His Ser Ser Ser Leu Thr Asn Ser Ser He Pro 
65 70 75 80 

Arg Phe Gly Val Lys Thr Glu Gin Glu Asp Val Leu Ala Lys Glu Leu 

85 90 95 

Glu Asp Val Asn Lys Trp Gly Leu His Val Phe Arg He Ala Glu Leu 

100 105 no 

Ser Gly Asn Arg Pro Leu Thr Val He Met His Thr He Phe Gin Glu 

115 120 125 

Arg Asp Leu Leu Lys Thr Phe Lys He Pro Val Asp Thr Leu He Thr 

130 135 140 

Tyr Leu Met Thr Leu Glu Asp His Tyr His Ala Asp Val Ala Tyr His 
145 150 155 ISO 

Asn Asn He His Ala Ala Asp Val Val Gin Ser Thr His Val Leu Leu 

165 170 175 

Ser Thr Pro Ala Leu Glu Ala Val Phe Thr Asp Leu Glu He Leu Ala 

180 185 190 

Ala He Phe Ala Ser Ala He His Asp Val Asp His Pro Gly Val Ser 

195 200 205 

Asn Gin Phe Leu He Asn Thr Asn Ser Glu Leu Ala Leu Met Tyr Asn 

210 215 220 

Asp Ser Ser Val Leu Glu Asn His His Leu Ala Val Gly Phe Lys Leu 
225 230 235 240 

Leu Gin Glu Glu Asn Cys Asp He Phe Gin Asn Leu Thr Lys Lys Gin 

245 250 255 

Arg Gin Ser Leu Arg Lys Met Val He Asp He Val Leu Ala Thr Asp 

2S0 265 270 

Met Ser Lys His Met Asn Leu Leu Ala Asp Leu Lys Thr Met Val Glu 

275 280 285 

Thr Lys Lys Val Thr Ser Ser Gly Val Leu Leu Leu Asp Asn Tyr Ser 

290 295 300 

Asp Arg He Gin Val Leu Gin Asn Met Val His Cys Ala Asp Leu Ser 
305 ' 310 315 320 
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CATTTTTTGAAAGAACATCTGAAAGACAAAATGGGGAATGGCGAGTCTGTCTAATAAACCATTTTGAGAAAACTGGATA 
TTCATATAAAGAAGTATAAAGAGGACTGTTATGTTGCACAATACACAAAAATCAA.CTCAAAATAAATTAATGACCTAAA 
CTTAATATCAGAAATGATGAAACTTTTAAAA.GAAAACATAGGGTGAATGTATGTTTAGGGAAACTCAAATTTATGTTCA 
CAGGTTGCAAAAAGAAAAATATGAGAAAAA.CATAGAGGAAAATGATTCTGCCAATAAAGTGAGTTGGAAATAATTTTTC 
TGTTTTCACAAAAATCATTGCTAACAAAAGCAAAAACAAGTGTGGGACTATAGAAAACTGATGAGCTTCTGCATAGGAA 
AGAAAAGAATGAACCAATACAGAAGGCATCCAGTAGATTGGGACAAAATTATGGGGGATTATATATCTGAAAGGGTTGT 
TATCTAACATGTATAAGAAATTACCACTACTAAGTAGGAAAAACAACAACACAAAACAACAAATAACCAGATGGAAATT 
GGGCAAAGAACCTGAATAGATGTTTCTGAATAGAAGACATGAATTTGACTACCAGGTAAAAGAAAAGGTTCTCAACATA 
CCTAATCATCAAGAAAATGTACATTAAAACTCACTGAGATATCTTCTCCACTCTAATTGGAATTAATGTTACAAAAAAG 
AAACAAATTTTTTACAATGAAATGATCAGTGTGGAGTTGGATGAAGGGGTACTATTACACTACTACACAGTGTAGGGTG 
GAATTTAAGTCAGTATACACACTATGAAAAATAGTTGGAGTTTGCTCAAAAAATAAAATACAACTATCATTTGCTGTAG 
TAATCCCACCACTGAATATACATTTTAAGAAAATGAAATCAGTATATTGAAGAGATACGTGAAATCCTACATTTCTTGA 
CACATTATTCACAGCACTCAAGATGTGGAATCAACCTACCTGTCCAGGAACAGATGAAGAGATAAAGAAAATGCAGTGT 
GTATACACAGTGGAATGCTCTTCACCATAAAAAATTCACGGAATCATGTCATTGCAGCAACATGGTGGACAATGTAAGA 
AAAGCTCCCCGGAGAAGCTGTACAGAAGCTGCCTCCTCAGCAGTCAGGGCCAGGGACCGGAGCTGTTTTTACCCCAGGA 
CAGGGCCGGCCCCAAGTCATCCCAGAGCTGCCATGGCACCCCCTCAGTCGGGTCCTGAGGAATCCTACACAAGCTACTT 
ATATCAGTGATCACTAGGATAATCCATAGAACTTTTGGGAAAGAAGTTTAAGACCTTTCTCCCACCATTTCAGCAGGAT 
AAATTCCAACTGGATTAGAAAATGAAATGTTAATAATGCAAATAAGTACATATTTATATCTGTATATAAAATACAGTTG 
ATATTTGCCTGGTGTTTAGGTGTCTAAAGGACTTTCTAAGCATAAAAGCAAAAAAAAGTCATAAAAATGCTATAGCAGT 
TTGAGACTCTATGCAGGAAAGGGCATCATCACGTGCATGGATGAATCTGTATCTAATTTTAAACAATTTCCAATGGTGC 
CTGTTTCCTTTTCTTTGAAAATCTCTGGAGAAATAGTTCCTCTTGCTGTGTCTTTCTTTAGGCAAGAATTTTTACTAAT 
TGATGTGTAGTCTGAATCCTGGCTAAGTATAAACCTTTTATTTTTTATACCTGTTCTTAGTGAAAATGAAACTGTGACT 
TTTTTTTTAATTCCTTTTGTTGGTCAAAAA.CTACAATTAACTCTTCTGAGTTTCTTCTCTGGCTGAACAAACAATGGTC 
CCATTGGCCTTTCAGGGAACTCCAGGCCGTCTCAAAAACCTTCATGTTTCATTTCTTTTCAGAGCTCCCAAAAAGAATA 
GCTTGCTCTTGACGTTGTACATGTTAGTGGAATGATCAGGACTACTTTGCAAAGATGAAAAATTTGTGTTTCTAGTGAT 
TTGAAAATAGAAATCTGATGTAACTATTAGATATTGGGAAAGAAGGTGACGAAGGTAGGTATCACCGAAAGCACTTAAC 
AATTCTGAATAATTCTGTACTTGATTGCATTTATGTGTATCATAGGAACAGTTGGGTTTCCTTGAGTGTTAAATTATTT 
ATTCACTTATTCCACTTCAAGCCAGCTA^TGATTGTTTCCCTGATGGCAAAAGTCTCAGATTGATTGCACAGTTTATT 
TGGTTGGATTGTTTATGCTCTTTTTATTATTTATTCTTATTTCACCAATGAAAATATCACTAAGTTCTTTGGTTTGTTG 
ACCTGATTGTACCTACTTTGACAAATCACTGCCTTTCTGGACCCAGTTTTCTCATTAAGTGGCAGTGATAACCTGTCAT 
ACTTACAGATATAAAAACATGAAAGTTAAAGTATTGGGTAATACTTTCCTCCTATCTTTTTTTTATTTTGAftAAAGATA 
AAAAATTGGCATAATGTATTAGTTAAGATGGAATAATCATATGTTGATATCCAGCCATTTCTTCTCTCAAATGATAGGA 
AGATTTTTATGTGAAACTACTTGTGAGAGATCTTAACAATTTGTAGTTAGAGAAAGCACTATTATATCATTTGGAAATG 
CAAGAAACAAGTTACCTTTGGGGCAACAGAGGCCCTTGTCATTTTCTCAAAAGAAGGAAGCATCAGCATTTTGATGATG 
ATGTTGAGATTGTAGAAATGATGAAGGTGAAAAAGTTATTCTAGCTTATGTTTAGCAAAATGAAATGAACCCAAATAAT 
AAAACAGTTACAACATTGAATCTCTTTGGGAGAAAAAAAAAAGATAGAATGCTAATGTCCTTCAGAACTTCTTAAACCA 
GAACCTTAAAAAAAAGAGAAGCTTTTAAAAAATCATAATAGTTTATGATCTTGAAGGGTTTAAAAGTATTTGATGAAGA 
TGTCTTTTGAATTTATTTGTAGGTCTTCTTGTGTATTTAAAAGCTAAGTTATCTTGTAATCATTTTTTTCTATACCTTT 
GTCAGTAACCTCTTAGTGATGAAATAAAAAAGATTAGGTAATCATCCAGCAATGGGGAAGAAGTTAAGGAACAAAGAGC 
TCAGATTAAACTAGTTTTTAGAATCTAAGCATTTCTGCATGAATTTGAATCATGGAAAACAAAATGTAGCACTCCAACA 
TTTGATGCAAAACTAAAAGTGGAATACTGCTTTGATATTTGAATGAATTGAAAAATAATTAACATCCTTGGAACTGTAT 
GTAAAGAAGGACTTCACAAGTATTATAGATACCCCCAACCTCAGCCCTTTTCCCATGTATCTCTTTGATCACATCCCTA 
CCTCATAGATCACCCATGTGCTGAAGACTTTCAGTTCTGTATCTTCATTCTAGATCTCCTGAACTCAAGATCAGAATAT 
CTTTCTGACTTCTGACTGTGTATTTCTGGATGTTATACAAGAACCTCAGCTCAAACTCAGTATTCCCTAAACCATTGTT 
TTTGAAACTTTATGTTGGATGTGAAATCTGTATTGTAGAATAACATTAAAAAAAGAAAGAATAGTATGCAAAATATCAG 
AGTGCATTGTATGTAGCAAGAGTAGGTATTTTCGTAAACTTTTTGTTTTAATTAAA.CACATATATATTTATTATTGCAG 
TGTAAAATGTATTTCTTAATTTGGATAAGTGTTAGTGAGGATGTGGAXAAATTGGAACTCTTGTACATTACTGGTGGGA 
CTATAAAATGGCACTGCCGTTTGGTAAAACAGTTTGGCAGTTCCTCAAAAAGTTAAACATACAGTTAACATGTGATATA 
GAAATTTCACTTTTAGATGTACACCCAAAAGAATTGAGAACATATGTTCACACAGCAACTTGTACACAAATGTTCATAG 
CAGCATTACTCAGAAGAGCCAAARAGTGGAAACAACTGAAATGTCCATCAAGTGATGAAGCAGTAAAATGTAGTATATC 
CGTACAATGAAATATTCAGCCATAAAAAGGAATGCAATGTTGTTGCATGCTACAACAACTTGGATGAATCTTGGAAACA 
TTATTCTAAGTAAAAGATTCCATTTTTATGAAATGTCCAGAATAGGCAAATCTATAGAGACAAAGATAAGTGGTTTCCA 
GGGGTTGTGGGGAGGAGAGAATGGGAAGGTGACAAAATGTTCTGGATTAGATAATAGGGATGGGTATAACTTAGTGACT 
ATACAAAAAAAATCACTAGAATCATATACTTTAAAAAAGATATTCCCATAAAAAAAAGAACAAGCAAGAAAAAATAACT 
AAATTTGACTTTAGGAGTTAAAAAGAATATAGTATCTCAAATGAAAATTTTGCTGGATAGGATTAGGGGTAGATTAGAC 
ACTCCAGAAGTTAAAGATCAGTGAGCTTGAATACACACAATAGAAGCTAGTCTAAACAAAGCACAGAGAGAAAAAAGAA 
CAAAACAAACCTCCCACAACAAAACAAAACAAAAGCCAACCAAAAATACAGCCTCAATGACCTATGGGAAATATTTAGC 
AGTCTAATATACATGTAATTGGAATCCCTGAAGGAGGAGGGGGGTAGAATGTATCTTTTTTTGTCCCCTATGACTGCTG 
TTAAGATTTTATTATTGATTTTTAGGAATTGCATTATATCTTGGTGTGGTTGTTTAAACAGAGGTATAGCTTATCAACC 
AATGGTGGAGCTAAAATAGAATACTTGAAAGTACTTATGGATGCACAGAATCTAAGATGGCCCCCAATTTTCCTGCTAC 
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CTTGTACCCTTGAGTATATGTGGGACCTGTTACTTGCTTCTAACCAATAAAATCTCACACCAGTTAGAATGGTGATTAT 
TAAAAAGTCAGGAAACAACGGATGCTGGAGAGGATGTGGAAAAATAGGAACGCTTTTACACTGTTGGTGGAAGTGTAAA 
TTAGCTCAGCCATTGTGGAAGACAGTGGCAATTCCTCAAGGATCTAGAACTAGAAATACCATTTGACCCAGCCATCCCG 
TTACTGGGTATATAACCAGAGGATTATAAATCATTCTACTATAAAGACACATGCACACGTATGTTTATTGCGGCACTGX 
TCACAATAGCAAAGACTCGGAACCAACCCAAATGTCCATCAGTGATAGACTGGATGAAGACAATGTAGCACATATACAC 
CAGGGAATACTATGCAGCTATAAAAAATGACGAGTTCATGTCCTTTGCAGGGACATGGATGAAGCTGGAAACCATCATT 
CTCAGCAAACTATCACAAGAACAGAAAACCAAACACCACATCTTCTCACTCATAAGTGGCAGTTGAACAATGAGAACAC 

AATACCTAATGTAGTTGACATTACTTTGGTTTGACATTACTTTGGTTTGTGGGTGCCACAAACCACCATGGCACATGTA 
TACCTGTGTTACAAACCTGCACGTTCTGTACATGTACCCCAGAACTTAAAGTATAATAATAATAAAATAACATGTATGT 
CAAGGGTGACATGTAATTAAGCAAAGCTCAGTAAATTTAAAATGATTGAAATTGTACTAAGTTTTCTGACCACGCTAGA 
ATTAAGCTAGAACTCCAGGTCCAGATGGCTTACTGATCAATTTTACCCAACACTTTGGAATGAATAATGACATTTGTAT 
GAAAGTCCTTTCAGAAAATAGAAGATGAGGGAATATTTCCTGAACCATTTTATGAGGCCAGTATTGACATGGGTAATAA 
AACCAACAAATACATTACACAAAAAAATTGTAGCACATGATATCCCTGATAAAACCAAATGCAAAAATACATTAAATTT 
GCAAATTGAA.TGCAGCAGTAGATAAAAAGGACAATAATACATCATGGCCAAGTAGGGTTTATCCCAGCAAGGTAAGACT 
GGTTTAACATCTAAAATCAATCAGTATAATTCATCATATCGATAGGATGAAGGAAAAAAACTCATGTGACCATCTCAAC 
GATTGCAGAAAATGTATGTGACAATATTCAACACCCATTAATGATAAAAATGTTAAATACATTACAATAGAAGAAAACT 
TCCTCAGCCTTATCAAGGGTACCTGTGAGA^AATTATGGATAACATTTTTCTTAATGGTGGTAGACTGAATGCTTTCCC 
CTATGGTCAGAAAAAGACAAAACTCATCACTGCTATACAACATTTCATGAGAGGTCAGCAGTGCTTTCATGCCTTAAAG 
GCATGAAAATGAAATAAGTGATTTAAGATTGGAAAGAAGAACTAAAACTACGTTTGCTGATATCAAAAATCCCAAGAAA 
TCTGCCCCCAAAAAGCACTTATGAATTAATAATTAAACTTAACAAGGAAGCAGGATATAAGACCACTGTATAAAAATCA 
ATTGGAAAACTAAAACAAAACCCCAAAAAACCCAACCTAATAATCTGTTTCCAATAACACCAAAAAACATGGAATACTC 
AGGGATGAATTATAAGTAGGGATAAACAAGGTGTGTGCAAGACCTGACAATGAAAACTATTAAATGTTGTTGAGAGGAA 
CTAAGGATGACTTAAATAACTGGAGAGACATACTATGTTCATGGACTGAAAGATATGCAATATTGATAAGATGTCAATT 
CTTCCAAAATTGATACATGGATTATTTAGCTTGGTAAAAATCCAAGCTTTTTTTTGTAGAGTTTTCAAGCATTTTGTAA 
AATTTATTTGGAAATACAAATAATCTGAATAGCCAAAACAATGTGGAGAAAAGGAGAAAAAATTAGAGAACTTACATTA 
CCTGTTTTTAAGACTTACTATAAAATCTTACTTTCAGGTGTGGTATTGGTATCTTACTGTAAAGTCTTCCTGTAAAGTA 
TATTGATATTTAGTGTGGTGTTGGCATAAGGATAGATATTTAGGCCTATGGAATAGAATAGAGGGTCCAATAGTAGATT 
CATGTATCTGTAGTCAAGTGATTTTCAGCAAAGAAGCCAAGGGAAGGGATCATCTTTTCAGGGTAGTGTTGGAACAACT 
GGATATCTATTATGGAAAAAGTGAACCTTTATACTGTATACTGTATGCACTCAAATTTTACTTTGGACTGGATCACAGA 
TTCAAATATAATAGAGATATCTAAAAACCTTCCAAAAGAAAGTATAGGAGAAAAATTCTTGCAATTTTGCATAGACAAA 
GATATCTTAGTTCCTAGAAAACATAACCATAAAATAAAAATTACATCAAATAGACTTCATCAAAATTGGAAATTTCTAC 
TCTTTGAAATATACTGTTAAGAAAATGAAAAGACAAGAAAATTCCCATTACATAGCTCACAAAATACTTATAACTAGGA 
TATGTAGAGAACACTTCAATACTAAGACAATGCAATAAAAAAACAAAAAAACTGGACACAACAAGAATATATATGAAAT 
ACTCATAAGCACATGAAAAGATTATTAACATCATTAATCATACAGGAAATGCAGATTAAAACCACAACGAGATACTACC 
ATGTACACACTAAAATGGCTAAAGCCAAAGACACTGACATAAATTTTTGGTGAGTGTGGGGCTCCTGGAGCCCTCAGAC 
ATTGCTGATAGGACTGTGAAATGACACAGCCACTTTGGAAAATGAGTTCATCATTTCTAACTAAGTTAAACATACACAT 
ACCTTAATTTCATTCCTAGGTATTTATCTAAGGGATAAGAACACATGTGTTCACACAAATTGTGTGGTGTTCATAGCAG 
CTTTATTCATAATATCAAAACATTGGAAACAATCTACATGTCTATCAGCAAGTGAATGGAAAAATATTTTGTAGTATAT 
CCATGCAATGAAATATTACCCAGCAATAAAAATAAACTATGGGTACATACAACAATATAAATGAATCTCAAAAATATGC 
CGAGTGATAAAAGCCATTCTGGTTCCATTTACATGAAATTCTAGGAAAGGGGAATCTATGGAGGCAGAAAGCAGGTCAG 
AGGTTGCTTTGGTCTAGGGGATCGAGAGGCCTTACTGCCAAACAGCACCAGTAGATTCTTTGGGGGGGCGGAAGAGTTT 
TATATTTTCATTGTTGTGCTGTTTACATGGGGATATGCATTTGTCAAAACTCACTGAGCTCTACATTTAAAATGGGTAC 
ATTTTTGTAGTATTTTAATTATAAATCAAAATTGAACAAAAAAGTAACACATGTTATTTGAGGACTTTTTTTTTTAAAG 
CATCATGTTTTATTTTTATTTTTTGCAGACAAGGGTTTTATTTAATATAACTCATAAATTACATTGCCAATATCCTAAA 
GGTAATAAAGAAGTCAAAAGCACTATTTGTGAAAATCAGTATATCATATGACGGTAAGCATAGTTGCTATTCACCAAAA 
ACGTTCAGAAAACATTTGAATTCATTGTCTGAAAGAGCTTAGGCTCAAGACTTGAATTACTAAGAAAAGAAAGTAGTAT 
ATAATTATACAAAGATGAGTAATAACCAAAAACTGTTCTTTAATGCATGTTTGTTTTTCCTGAAA.GCCATTTCTTTCTT 
TTTTTCTTTTAATACTTTAAGTTCTAGGGTATACTTTAAGTTCTAGGGTACATGTGCACAACATGCAGATTTGTTACAT 
ATGTATACATGAGCCATGTTGGTGTGCTGCACCCATTAAGTCGACATTTACATTAGGTGTGTCTCCTAATGCTATCCCT 
CCCCACTCCCCCTACCCCAGGACAGGCCCCGGTGTGTTATATTCCCCTTTCTGTGTTCAAGTGTTCTCATTGTTCAATG 
AGTGAGAATATGAGGTGTTTGGTTTTTTGTCCCTGCGATAGTTTGCTGAGAATAATGGTTTCCAGCTTCATCCATGTCC 
CTACAAAGGACATGAACTCATCCTTTTTTATGGCTGCATAGTATTCCATGGTGTATGTGTGCCACATTTTATTTTTATT 
TTTATTATTTTTATTTTTAAAATTTTATTATTATACTTTAAGTTAGTGTACATGTGCACAACATGCAGGTTTGTTACAT 
ATGTATATATGTGCCATGTTGGTGTGCTGCACCCATTAACTCGTCATTTAACATTAGATATATCTCCTAATGCTATCCC 
TCCCCCTACCCCGACCCCACAACAGTCCCCGGTGTGTGATGTTCCCCTTCCTGTGTCAATGTGTTCTCATTGTTCAATT 
CCCACCTATGAGTGGCAACATGTGGTGTTTGGTTTTTTGTCCTTGAGATAGTTTGCTGAGAATGATGGTTTCCAGTTTC 
ATCCATGTCCCTACAAAGCACATGAACTCATTATTTTTCATGGCTGCATAGTATTCCGTGGTGTATAGTGCCACATTTT 
CTTAATCCAGTCTATCACTGATGGACATTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAATAGTGCCTCAATAAACATA 
CGTGTGCATGTGTCTTTATAGCAGCATGATTTATAATCCTTTGTGTATATACCCAGTAATGGGATGGCTGGGTCAAATG 
GTATTTCTAGTTCTAGATCCTTGAGGAATCGCCACACTGTCTTCCACAATGGTTGAACCAGTTTACAGTCCCACCAACA 
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GTGTAAAAGCATTCCTATTTCTCCACATCCTCTCCAGCACCTGTTGTTTCCTGACTTTTTAATGATCGCCATTCTAACT 
GGTGTGAGATGGTATCTCATTGTGGTTTTGATTTGCATTTCTCTGATGGCCAGTGATGGTGAGCATTTTTTCATGTGTC 
TTTTGGCTGCATAAATGTCTTCTTTTGAGAAGTGTCTGTTCATATCCTTCGCCTACTTGTTGATGGGGTTGTTTGTTTT 
TTTCTTGTAAATTTGTTCGAGTTCATTGTAGATTCTGGATATTAGCCCTTTGTCAGATGAATAGATTGTGAAAATTTTC 
TCCCATCCTGTAGGTTGCTTGTTCACTCTGATGGTAGTTTCTTTTGCTGTGCAGAAGCTCTTTAGTTTAATTAGATCCT 
GTTTGTCAATTTTGGCTTTTGTTGCCTTGCTTTTGGTGTTTTAGACATGAAGTCCTTGCCCATGCCTATGTCCTGAATG 
GTATTGCCTAGGTTTTCTTCTAGGGTTTTTATGGTTTTAGGTCTAGCATTTAAGTCTTTAATGCATCTTGAATTAATTT 
TTGTATAAGGTGTAAGGAAGGGATCTAGTTTCAGCTTTCTACATATGGCTAGCCAGTTTTCCCAGCACCATTTATTAAA 
TAGGGAATCATTTCCCCATTTCTTGTTTTTGTCAGGTTTGTCAAAGATCAGGTAGTTGTAGATATGTGGCATTATTTCT 
GAGGGCTCTGTTCTGTTCCATTGGTCTATATCTCTGTTTTGGTACCAGTACCATGCTGTTTTGGTGACTGTAGCCTTGT 
AGTATAGTTTGAAGTCAGGTACCGTGATGCCTCCAGCTTTGTTCTTTTGGCTTAGGATTGATTTGGTAATGCGGGCTCT 
TGTTTGGTTCCATATGAACTTTAAAGTAGTTTTTTCCAATTCTGTAAAGAAAGTCATTGGTAGCTTGATGGGGATGGCA 
TTGAATCTATAAATTACCTTGGGCAGTATGGCCATTTTCACAATATTGATTCTTCCTACCCATGAGCATGGAATGTTCC 
TCCATTTGTTTGTATCCTCTTTTATTTCCTTGAGCAGTGGTTTGTAGTTCTCCTTGAAGAGGTCCTTCACATCCCTTGT 
AAGTTGGATTCCTAGGTATTTTATTCTGTTTGAAGCAACTGTGAATGGGAGTTCACTCGTGATTTGGCTCTCTGTTTGT 
CTGTTATTGGTGTATAAGAATGCTTGTGATTTTTGCACATTGATTTTGTATCCTGAGACTTTGCTGAAGTTGCTTATGA 
GCTTAAGGAGATTTTGGGCTGAGACGATGGGGTTTTCTAGATATACAATCATGTCATCTGCAAACAGGGACAATTTGAC 
TTCCTCTTTTCCTAATCGAATACCCTTTATTTCCTTCTCCTTCCTGATTGCCTTGGCAAGAACTTCCAACACTATGTTG 
AATAGGAGTGGTGAGAGAGGACATCCCTGTCTTGTGCCAGTTTTCAAAGGGAATGCTTCCAGTTTTTGCCCATTCAGTA 
TGATATTGGCTGTGGGTTTGTCATAAATAGCTCTTATTATTTGGAGATACATCCCATGAATACCTAATTTATTGAGAGT 

GTTCTGTTTATATGCTGGATTACGTTTATTGATTTTCATATGTTGAACCAGCCTTGCATCCCAGGGATGAAGCCCACTT 
GATTATGGTGGATCAGCTTTTTGATGTGCTGCTGGATTCGGTTTGCCAGTACTTTATTGAGGATTTGTTCATTGATGTA 
CATCAGGGATATTAGTGTAAAATTCTCTTTTTTTGTTGTGTCTCTGCCAGGCTTTGGTATCAGGATGATGCTGGCCTCA 
TCAAATGAGTTAGGGAGGATTCCCTCTTTTTCTATTGATTGGAATAGTTTCAGAAGGAATGGTACCAGCTCCTCCTTGT 
ACCTGTGGTAGAATTTGGCTGTGAATCCGTCTGGTCCTGGACTTTTATTGGTTGGTAAGCTATTAATTATTGCCTCAAT 
TTCAGAGCCTGTTATTGGTCTATTCAGAGATTCAACTTCTTCCTGGTTTAGTTTTGGGAGAGTGTATGTATCGAGGAAT 
TTATCCATTTGTTCCAGATTTTCTAGTTCATTTTCATAGAGGTGTTTATAGTATTCTCTGATGGTAGTTTGTATTTCTG 
TGGGATAGGTGGTGATATCCCCTTTATCATTTTTTATTGCATCTATTTGATTCTTCTCTCTTTTCTTCTTTATTAGTCT 
TGCTAGCAGTCTATCAATTTTGTTGATCTTTTCAAGAAACCAGCTCCTGGATTCATTGATTTTTTGAAGGGTTTTTTGT 
GTCTCTATTTCCTTCAGTTCTGCTCTGATCTTAGTTATTTCTTGCCTTCTGTTGGCTTTTGAATGTGTTTGCTCTTGCT 
TCTCTAGTTCTTTTAATTGTGATGTTAGGGTGTCAATTTTAGATCTTTCCTGCTTTCTCTTGTGGACATTCAGTGCAAT 

AATATCTTTATTTCTGCCTTCATTTTGTTATGTACCCAGTAGTCATTTAGGAGCAGGTTGTTCAATTTCCATGTAGTCG 
AGCGGTTTTGAGTGAGTTTCTTAATCCTGAGTTCTAGTTTGATTGCACTGTGGTCTAAGAGACAGTT^GTCATAATTTC 
TGTTCTTTTACATTTGCTGAGGAGTGCTTTACTTCCAACTATGTGGTCAGTTTTGGAATAGGAGTGGTGTGGTGCTGAG 
AAGAATGTATATTCTGTTGCTTTGGGGTGGAGAGTTCTGTAGATGTCTATTAGGTCCACTTGGTGCAGAGCTGAGTTCA 
GTTCCTGGATATCCTTGTTAACTTTCTGTCATGTGGATCTGTCTAATGTTGACAGTGGGGTGTTGAAGTCTCCCATTAT 
TATTGTGTGGGAGTCTACGTCTCTTAGTAGGTCTCTAAGGACTTGCTTTATGAATCTGGCTGCTCCTGTATTGGGTGCA 
TATATATTTAGGATAGTTAGCTCTTCTTGTTGAATTGATCCCTTTATCATTATGTAATGGCCTTCTTTGTCTCTTTTGA 
CCTTTGTTGGTTTAAAGTCTGTTTTATCAGAGACTAGGATTGCAACCCCTGCCTTATTTTGTTTTCCATTTGCTTCGCA 
GATCTTCCTCCATCCCTTTAATTTGAGCCTATGTGTGTCTCTGCATGTGAGATGGGTTTCCTGAATACAGCACACTGAT 
GAGTCTTGACTCTTTATCCAATTTGCCAGTTTGGGTCTTTTAATTGGAGCATTXAGCCCATTTACATTTAAGGTTAATA 
TTGTTACGTGTGAATTTGATCCTGTCATTATGATGTTAGCTGGTTAATTTGCCTGTTAGTTGATGCAGTTTCTTCCTAG 
CCTCGATGGTCTTTACAATTTGGCATGATTTTGCAGTGGCTGGTACCGTATGTTCCTTTCCATGTTTAGTGCTTCCTTC 
AGGAGCTCTTTTAGGGCAGGCCTGGTGGTGACAAAATCTCTCAGCATTTGCTTGTCTGTAAAGGATTTTATTTCTCCTT 
CACTTATGAAGCTTAGTTTGGCTGGATATGAAATTCTGGGTTGAAAATTCTTTCCTTCAGGAATGTTGAATATTGGTCC 
CCACTCTCTTCCGGCTTGTAGGGTTTCTGCCGAGAGATCAGCTGTTAGTCTAATGGGCTTCCCTTTGTGGGTAACCTGA 
CCTTTCTCTCTGGCTGCCCTTAACATTTTTTCCTTCATTTCAACTTTGGTGAATCTGACAATTATGTGTCTTGGAGTTG 
CTCTTCTTGAGGAGTATCTTTGTGGCGTTCTCTGTATTTCCTGAATTTGAATGTTGGCCTGCCTTGCTAGATTGGAGAA 
GTTCTCCTGGATAATATCCTGAAGAGTTTTTTCCAACTTGGTTCCATTCTCCCCGTCACTTTCAGGTACACCAATCAGA 
TATAGATTTGGTCTTTTCACATAGTCCCATATTTCTTGGAGGCTTTGTTCGTTTCTTTTTATTCTTTTTTCTGTAAACT 
TCTCGCTTCATTTCATTCATTTGATCTTCCATCACTGATACCCTTCCTTCCATTTGATCGAATCAGCAACTGAGGCTTG 
TGCATTCATCATGTAGTTCTTGTGCTGTGGTTTTCAGCTTCATCTGGTCCTTTAAGGACTTCTCTGCATTGGTTATTCT 
AGTTAGCCGTTCGTCTGATTTTTTTTCAAGGTTTTTAACTTCTTTGCCATGGGTTCGAACTTCCTCCTTTACCTCAGAG 
TAGTTTGATCATCTGAAGCCTTCTGCTCTCAACTCGTCAAAGTCATTCTCCATCCAGCTTTGTTCTGTTGCTGCTGAGG 

TGTGGTTTTATTTACCTTTGGTCTTTGATGATGC-TGACGTACAGATGGGGTTTTGGTGTGGATGTCCTTTCTGTTTGTT 
AGTTTTCCTTCTAACAGTTAGGACCCTCAGCTGCAGGTCTGTTGGTGTTTGCTGGAGGTCCACTCCAGACCCTGTTTGC 
CTGGGTATCAGCAGCAGAGGCTGCAGAACAGCAGATATTGGTGAACAGCAAATGTTGCTGCCTGATCGTTCCTTTGGAA 
GTTTTTTCTCAGAGGAGTACCCGGCCATGTGAGGTGTCATTCAGCCCCTACTGCGGGGTGCCTCCCAGTTAAGCTACTC 
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GGGAGTCAGGGACCCACTTGAGGAGGCAGTCTGTCCATTCTCAGATCTCAAGCTGCATGCTGGGAGAACCACTACTCTC 
TTCAAGGCTGTCAGACAGTGACATTTAAGTCTGCAGAGGTTATTGCTCCCTTTTGTTTGGCTATGCCCTGCCCCCAGAG 
GTGGAGTCTACAGAGGCAGGCAGGCCTCCTTGAGCTGCAGTGGGCTCCACCCAGTTCAAGCTTCCCGGCTGCTTTACCT 
ACTCAAGCCTGGGCAATGGCGGGCGCCCCTCCCCCAGCCTGGCTGCCACCTTGCAGTTTGATCTCAGACTGCTGTGCTA 
GCAATGAGCAAGGCTCCGTGGGCATAGGACCCTCCGAGCCAGGCACGGGATATAATCTCCTGGTGTGCCATTTGCTAAG 
ACTGTTGGAAAAGTGCAGTATTAGGGTGAGAGTGACCCGATTTTCCAGGTGCCGTCTGTCACCCCTTTCTTTGACTAGG 
AAAGGGAATTCCCTGACCCCTTGTGCTTCCCAGGTGAGGCGATGCGTCACCATTCTTTGGCTCACGCTTGGTGTGCTGC 
ACCCACTGTCCTGCACCCACTGTCCGACACTCCCCAGTGAGATGAACCCGTTATGTCAGTTGGAAATGCAGAAATCACC 
CGTCTTCTGCGTTGCTCACGCTGGGCACTGTAGACTGGAGCTGTTCCTATTTGGCCATCTTGGTTCCATCCCCCCTACT 
TTTGAGATTTTAAACTTGGGATGCCTTTGATTCATTTTATTCAAGTATTAATTTGAGTAAAAAGTCATGTATGTGCATG 
AAGTATTAGCTGCAGTGGTGGTTTTGTTCTTCATAACTTTGCTCATAATAGCTTTGTTTATTTATTTATTCATTTATTT 
ATTTTTGAGACAGGGTCTTGCTCTGTCACCCAGGCTGTAGTGCAGTGACATGATCTTGGCTGACAGCAACCTCTGCTTC 
CCAGGTTCAAGTGATTCTCCTGTCTCTGCCTCCTGAGTAGCTGGAATTACAGGCATGTGCCACCATGCCTGGCTATGTT 
TTGTATTTTTAGTAGAGACAGGGTTTTGCCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCGC 
CTTGGCTGCCCAAAGTGCTGGGATTACAGGCATCAGCCACCATGCCTGGCCTGCTAATAATAACTTTAAAAAACCTAAC 
ATTTCATATTTTGATAAATAAATGCAGTACTCATATCCAGTTGAAAGGGAAATACAACATTATTTAATAAACATATTAC 
ATCTAAATATTAZUUIAATTCCTATCATATGATAAATTAAAAAAAAGAGAAGAGATTAAGCAGGGGCTTAGAAACATAAA 
CAAATATAAACAAACTTTACAAAACTGAATGGATTAGCAGGGTGTTGGGGCACATGCTTGTAGTTCCATCTCCTTGGAA 
GGCTGAAGCAGAA.GGATCCCTTGAACCTAGCCCAGGCAATAAAGCAAGACCCTGTCTCTTAAACAAAACAAAACACAAA 
ACAAAACAGAGACAATTGGAGGAAGACAGAAACTAGAAAGAAAGTGTAAAAAAATAAAAACACCCCAAAACTCACAGAA 
ATTAAAGTGATTTTTAAAAGTTGGGTTGTTTATTTGTTAACTATGAGCATGACCGCTCTACAGTCAGAAAAGATAAAAT 
CAAGGCTCAGATGGGGAAACGCATGGTGCTGCTTTTAGAACCATGCTCAGAAAGATTTGGTGGAGTTTAAACAAACAAG 
TTCAGACTTCTGTTGCCCTCTTTTATAGGAGTGAAAGAGAAA.GGAAGGAAAGATTTACAAAGGTGTAAATCCCTTTCAT 
CCCCTGGACCACAGAGGTGTAGCAGAGAATGGTTCCTGTAAGACTTGAAAACTGAAAGTACAACATAGGTGCAATTTGT 
GACTAAGTATCACTGGTACAAAGAACTTAACTGATTGAAATATATCAA.TAAGTAATCTCTTGGGTGGTCATACAGGAAT 
GCTTAAAACCTCAGACCCAATTAATGGCAAAACAATGACCCTACATCTGTTTTTTATGTATACACACACACACACACAC 
ACACACACACACACACACACACACACAAATACATATGTAACAA.CCTTTTTTCATGGACTGTCTTAGTTCATCTCATTTT 
GAGGAAATAGTTGTTGAATGACTTCTGTGTGTTTCTGTGACATTGTATTAAGTATTCAAATACAGACTTAAAAAAGTAA 
CTTCCTCTTATGGCTATTATATTTTAATATTCCTGAGGCAGATCATTATCGATTACCTGTCAGTCTCCTTGGGGTTTCC 
ATGATATCCCCTTGACACATCTCTATTGTTGTCTTCCACATTGCTTTGTGATGGCTTCTGTTCGTTCATCTTCTTCTCC 
AGACTGTGAGCTTCTTGATAACAAGATCTTTGTCTCACTGTTTTGGGATTCTCAGATCTTAGCACAGTCCTAGAACATT 
TTATGCTCTTTTCAAACCTTCGTTGAATGAATACATTAATGATTCTCAAGTATATATTTCAAGTGTTGACCTGTCCCCT 
AAATTCCAGAGCTGCTATCATCATCTTCCTGTTGAATATTTCCATGAGTCTACTATCTTTCACAAACCCAAACTGCTTC 
TCTTCCGTGACAAATCAGCAGCCCCTTCTGGCTCCAGTGTTTTTGAAGTAGGCCCCCTTAAAGCTGAAGATTCACAGTT 
TATTTGTCCATAGTTGCCCTATCTTAGCACCCTATTTTAAAATGTGTTTTTGTTATGCAGACTTTGTAAGGGTCAAATC 
ATGGCCTTCAAATCGATTTAGAGAAATTGAAATCTCGCAATGAATATCTCATGAGAAGAGAAGCATAATGAAGACTACA 
AAAAAGCAATGCATTTAAAAAGTAGCATGTTGCTCCTGTGTGTGTATAGCACAAGAGAAGCTTAGAAGAGTGACGATAT 
CTCCCAGCTGTCACACTTTTATTTTATATCCTTCAGTTATTTGTGGCAATGATGGAAACCAGAACAATATGATTGACAT 
CCTTAGAGTATTCATAACACTATTCTTAGCTCGCATGTGACCTTGCATTCCCTCAGACCTTTCACCATTTCTCTTTTAA 
ACAAATTTTTAAATTTTCTAACAATCTCCAGTTTACAAGAACGGCTATAGCACAGTCCAAAGACCTTTTTTTTTTTTTT 
TTTCTGAACCATTTGAAAGTAAATTGCTAATCAAATGTTCTATCACCTATAAATACTTCTGTGTGTTTTTCCTACAAAC 
TAGGTCACTTCCCTGCAGGACCCTCAGACAAGCATAAAAATCAGGAAAGTAACACTGATTACTTACTATTACTTACTAT 

GAACACAGGTAGAATAGATGTAGCATAATTCTATTTTTTTTTTTTTTTTTAGGTGGAGTCTTGTGCTGTTGCCCAGGCT 
GGAGTGCAGCGGCACAATCTTGGCTCATTGCAACCTCCACTTCCTGGGCTCAAGCAATTCTCCTGCCTCAGCCTCCCAA 
ATAGCTGGGACGACAGGCACATGCCACCATGCCTGGCTAATTTTTGTATTTTTAGTAGAGATAAGGTTTCACCATGTTG 
GCCAGGCTGGACTTGAGCTCCAGACCTCAGGTGATCCACTCACCTCAGCCTCCCAAAGTGCTAGGATTACAGGCATAAG 
CCACTGCACCCAGCCAGATGTAGCATAATTCTTAAGGGCCCTAGGATTTTTGGAATGGTAAAGGAGCACTGGTTTCAAC 
TTCAAGTCACCAGCTGTATTAGCCCCTAACAAGAGAGCCAGGCTGTCCTTTCAAGCTTTGAAGCCAAATATCGACTTCT 
CCCTTCTAGTTACAAATGTCC3?AGATGGCATCTTCTCCCATTAAAGGCTGTTTTTGTCTACATTGGAAATCTGTTGTTT 
AATGTAGCCACTTTCATTATGATCTTAGCTAGATTTTCTAGATAACTTGCTGCAGCTTCTACATTAACCCTTGCTGCTT 
CACCTTGCACTTTTATGTTATGAAGACAGCCTCTTTCCTCAAACCTCATAAACCAGCCTCTGCTAGATTCCAGGTTTTC 
TTCTGTAGTTTCCCCACCTCCCTCAGCCTTTATAGAATTGAAGAGTTAGGACTTTTCTCTAGGTTAGGGTGGGGCTTAA 
AGAAATGTTGTGATTGGTTGGATCTTCTATCTAGGCCACTCAAACTTTCTCCCTATCAGCAACACAGCTGTTTCACTGC 
TTTATCATTTGTGTGCTCACTGGAGTGGCACTTTAGTCTCTTTCAAGAACTTTTCTTTGCATTCATAACTTGGCTGTTT 
GGCACCAGAGGCCTAGCTTGTGACTTCTCTCAGCTTTTGACCTGCCACCCTTACTAAGGTCAATAGTTTCTTTTGATTT 
AAGGTGACAGATGTGTGACTCTTCTTTCACTTGAACACTTAGAGGCCATTGTAGGGTTATTAATTGGCCCAATTTCAAT 

ACACACACATTGGTTGATTAAGTTCACAGTCTTATGGGCATATTGTGTGGTTCCCCCAAACACTTACAGTAGTAACAGC 
AAAGATTACTTATTGATCATAGGTCATAATAATAGATAAAATAATAATTAAAAAATTGAAATATTCTGAATTACCAAAA 
TGTGATACAGAGACATGGTGTGAGCCCATGTTGTTGGAAAAATGGTGGTGATAGCCTTGATTAACACAGGGTTGCCACA 
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AAACTTCAATTTGTAAAAAACATAATACCTGCAAAGCAACTAAAGTGAAGTGCAGTAAAACGAGGTTATACCTGTATAT 
TAATAGGTGACTCCAATAAA.GACTTCGGTAATCTATAACAAGGAGCCAACTATCAAATGGCAACTGCAAAGATAGTTCT 
CTCACTGAAGCTAACAAAAACATCTACAAACTTTCAGCTGAAAAATCAAAAAAGTTTGAGTTGTATAGGACATTCTAAC 
ACCAGGGAATGAGACATATCTTTTTGTATGTAATAATAATGCAAGCCTGAAAGTCTTCCAGTGACTCACAGAGTAATAA 
CTGTGACAGAGGCTTTCTGAATTACACATGGTGAATTTTACAAAAACATAATATGTGGATGATGTTTACATAAGTTTAT 
ATCTTCTTCCATACTATGTAATGTGGTTCTACAAATGTTTAGGTAATTAGGGTTTAGGAGGGTATAATTAAATGATTTA 
TTATTCAATAATATGCTTGTGTTGGGACATTGTGGAATTTTACCTGCTATTGTTGTGAGGCCCGGAGCCAAATTTAATC 
TTATCTATTAGTGCACAR.TATATTTCTTAACCAGATTTTAAAGAAAATCTAGCCAAAGTTGTATGTGATTCATGTTGTA 
TCTTCCTCCTGATGTTAGTTTTAATGCTTTAAGATAGTAGTAGCTATGATTGATGCCACTGAAACTTTTAGTTCACTTG 
ACTCCTCTATATAGCCCATGGATACCCAGTGTAGTACATTGATTTGGTTTTATGACTATTGACACCATTTTCTGATTTA 
TGAAGGTTGACTTGTCCACAATCGGTGAGAGCTGGGATTTAATCCAGATATTCTGGCTACAATCCCAATAAGAGATGGG 
TCATTCTTATCCTTCATTCATGTATTCATTCATTCATATCATTCATTCATTCATTCTTTACACAGAAATGTGTTGGTAC 
CTATGATGTACCAGGTATTTTTCTAGCCATGGGAGGCATATCAACAAATGAAAATGATAAGAACCCCTACCCTGTGGAG 
CTTACATTCCAGTAGGGCAGAGGGGAAACAATGGCAGATAACATAATAAGTAAATTCTGTAGTATATTAAGTGGTAGTA 
ATGTATACTTGGAAAAAAGTAAGCAGGTAAATGGAATTGGGCATACCAATTTTATACCTCTTTGGAGGGAGATATGAAT 
TAATTTTTCAATTTTATCTCATAAATTATGTCAAAATAATAGGTTTTGTCCCAAGCCTTTCCAAGCAGGTAGCCTGGAA 
CAAGTGTTCTGCTCTTCTCCTCTCTCCCCACTACTCAGAACATTGCTATAAAAGATAGCTAAATTACAAGATCAACTTA 
CAGAGTCCTACTTAATTCATTATGTAGCTCAACTGTGGTTCAAATCTAGTAGTGTTATAGACCTAACCAGTCCTTACAG 
TGGGTTTTCTCCCCAGTCTGGTAAACTGTATTCCATGCTCCAGCTGCAGGTGACAGGAACCTCATCCTTTCATGCTGCT 
CTTTTAGCTTTGGGAGTAAGCAACTCCCTCTCCTTCCACATTATCCAATATTGTGCGGCAGAGACTTGCTTCCATTAAA 
GATACTGATAGTGGCTCCTCCACTGCTAGAAGGAGGAGGATGATCTTGGGGAATGATTATGGATTTAAAGGAGGAAGAG 
ATAGTAGCATAGGCTTCTGTTTTCACAGGAAATAGGAAGGTTGACAGTTGGAAGAAATCGTAGAGGAGTCCCAGCTGGG 
ATCAGTGACAGGAGGGAGGAAAAGGGAGGCCCTGGTCTCACAGGAAGGTTGAGTTATTGGGATGTTTATGAGTCAAGGA 
TGGTCGCTTATCACCCAGTATGTAGGTTTCTGTAGATAAATTCCTGAGATGAATTTACCTATGCCTTCTTGCTTGATTT 
CTTTTTTGCTTTTTCTTTCTTTCTCCCTTTCCCTTTCCTTTTCCTTTCCCAGGGTATTGCTCTTTTGCCCAGGCTGGAG 
TGCAGTGTGCAATTATAGCTCACTGCAGACTCAAACTCATAGGCTCAAGTGATCCTCTTGCCTCAGTCTTCTGAGTAGC 
TAGGACCACAAGCATGCACCACTATGCCTATCTAATTTTTTAATGTTTTTGTAGGGATGGGATTTTGCTATGTTGTCCA 
GGCTGGTCTTAAGCTCCTGGCCTCAGGTGATCCTTCCATCTTGGCCTCCCAAAATGCTGAGATTATAGGTGTAAGCCAC 
CATGCCTAGCCTCATTTAATTTTCATAAAGTCTGAAATTATTATCTACTCTAAGTTTGGCAAGCAACTGGTTGTTTAGA 
GTTTAGTAATAATTTTTTGAAAAGATATAATGGATATAATTTTTACATATTTGTTTAATAGCATCCTCACAAAGAAATT 

ACATTATTTTTCATAARGGCTTTATAATCAGCATGCTTTTATTTTTTAAAAATATTGTACTACTAATATTGTTGCATAA 
CTTCAAAAATTATCATTTAGTAGCCATATAATACTGGCTAATAATTAACATAATATAATATAATAAATATAATATAATA 
TAATATATAGTCTATTGATAAATAGGTATTTGAGTGTTTATCTGTTTGCCTTGTATTATACTAGGAAATGTGGCTTGCC 
AAAATAAATGCATTATGCTTTCGGTTAGCTTGTAGTCTCATTCATAAAGCAATGTAGATACAATGCAGTAAGGATAAGG 
TGAAATCTGCCTTTGCAAAGGGATTTTTAATTTGGAAAAAGAAGGGATTTGTGGGACAATGAGATAGAAGGCTTTACAG 
AAAAACTAGATGGCTTTGTGGAGAAAGAGAATTTAACTAGTTATTACCAGTTCAACCGCTACATCCCCATTCAGACCAT 
CAGCATACTGTGTGTCTTCCTTTTTCCCTGCTTTCCCCTTGCAATCTATTTGCTATACAGGTGCCACAGTAAAAAGCAA 
TTCAGATCAAGTGACTCCTCTGTTCAGAACCCACCAGTGGTTTCTCAGGTCATTTATAATGAACCCCTCAGTCTTTAAT 
GATATAGCCTACAAAGTTCTGCATGATCTGCCCCCTTGGCTGCCTCTCTAACCTGATTTCTGACTTGTGTTTTCCTTAC 
ACACACTGTCTCTTGATGCTGGACGCATTCCTGTACGTCACACACTCCCAGCATGCTCTCACATTACAATGTTTGTAAT 
TGCCATTCCCTCCACCTTGAAAGTTTGTCTCTGCAGTATTTCCCTGGCTTGCTCTCATTTCCTTTGGATCTCTGCTCAC 
ATGTTACCTCCTTAGAGAGGGCCTTCCTGAAAATGATAGAAGTGTTTTTTTTGGAGCACATCCCCTCACTCCCCAGCTC 
CTCTCCAGTGTATTTTTCTCCATAGCATCTTTCTGCCTGACCTTGTATTTCTATATCTTTTTGCTTTTTATCTTCTGGA 
AAACAAGCTCCATGAGATCACACAGGGATTTTGCTTTATTCCTCACTGCATGTCCCCTCCTAATACAGTTCCTGGAATA 

GATTTGATGATGTGGAATTGAAAACAGGTCTACATAGATGATAGTGATATAATCAACAGCATTCCTGAGTACGTCTAGG 
ATCAGCACTTGGTCTAGAAAAGATCTGTCTTCTGCCCTCCTTTCCCGTCCATGCACATCCACTGCCTTTGGGATCAAAC 
CCAATCTCCTTCCTCTGGCAGTCAGGGCCTTCTGAGACCTCATCTCTGTTGATCTTTCTAGCTTTACTTCTACCAAGTC 
ATTCCCCTCATAACTGCATGTCATACTGAGTGGCTTATAGTTCCCCTCCTGTGGCCCTTGCAGATATTTCTTGCATTGC 
TTTTCATTTGTCACTTATTTGTTTATGGGTTTCTCCTCACAGTGCATAAGCTCTTCAAAGGAAGAGGCCTGGTATATCT 
TTGTATTTCTGGGATCTAGCGCAGTTCTTGTATATTGTAGATGGTCAGTAAATACTTATTCAATGTAAAAGATGTTTTT 
TGCCTTCCAAAGACTAGTGGTAACTTGAAATGGTTGGATATAGGACAGATAAACTGATAGAAGCAGTTTTACCTCATTA 
GAGGGCTTGGATATAAGTATGTCCAGGGACAAATATAGTAAAAAAGAGAGCAATATTATAATATCCTTTAAAAZ^AAAAA 
AAAGAGACAGGTCTTGCTGTGTTGCCCAGGCTGGTGCCATTATGGCTCACTGTAACCTCAAACTCCTGGGCTCAAACAG 
TTCTCCTCCTTCAGCTTCCTGAATAGCTAGGACTACTGGTGTGTGCCACCATGGCGGCTAATTAAATTTTTTTTTTTTT, 
TTTTTTTTTTTTTTTTTGTAGAAATGGGTTCTCACTATGTTGCCCAGGCTGGTCTCAAATTCCTGGCCTCAAGTGATCC 
TCCCATCTCAGCATCTCAAAGTGCTGAGATTATAGGCGTGAGCCACTGTGCCTGGCTAGAATATCCTAACTTTTAGCAA 
AATCATACCTGAGATGAGGAAGGATGGCATATAACATGATTGAATCAGCACACTTAACTAAGAAAGATAGCCTAAGTGG 
AAAGAAGGGTTATTTGAAAGGCATTATTTAGAAAGAAGGGGAGCCATTTGGCAGTGGACTGACTATGTGGGCATCAGTC 
CTTTATTTAGTCACTGAGAGTCATGCAAGGTGGTGAGCCTGCTGATAATGAGGAAATAATACAGAGGGGAGAATTCAGG 
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GGAGTGATGACACGTTCACGTTCTTGCTATTTTGGACTTATTAACAACGTGAGTGTTGAGGGTTATGATAGTGTTAGCC 
TGGCTGCTCCTGGTTCGGGAAAGAGTGCTATGAAAATTGAGATATATCTGTCTAGTGTATGGGAGGAGAAAATGGCTGT 
ATTTGGTTCTATATATTTGTCATGCCTGGTTGATGGTTTGTATTTTCTATAGTGATTTGTGAGTGACAATGGATCTATA 
TTCAATTGACCCAGTATAGTTGAATATGTGAAAATATTTTATGTAATTTTACTAATATATATTTTGTTAAAATACAACC 
ATATAGAATCTACTAGGCTATAGGTGTTGAAAGATAACATTTTTTTTTTTCTAAATCAGGTTTGTTACAGAAGGAGAAA 
GTGGCAGTTGAAGCATTTCAGATTTGCTGCCTTCTCCTACCTCCTGAAAATAGGAGAAAGTTACAGCTATTGATGAGGA 
TGATGGCAAGGATTTGCTTAAACAAAGAGATGCCACCCCTGTGTGATGGCTTTGGTACCCGAACACTGGTAGGTTGATT 
TTTAACATCAGGTATGACTTTTTGGAATGAAAGTCGACTGAGTAAGGTGTATTAGTTTGGGTGATCAGAGGGAAGTACA 
AAGCAGACTTGCTTAAAAGAGCCACAGTCAGTGTCCACCCAGACTTGTGTCGTGCTTTTGTTCTAAGTGTCTTAAAGAA 
CATAATGAGAAATGGAGACTTGAGTAGGGGCAGACTCTGTAGAGAGATCTGCTACATCCTGTTCTCCCACTTAAAATTA 
TTTTAAATTTATTCTTAATTGACAACTAATAATTGCATATGTGATGTTTTAATTCATGTATACATTATAGAGTCAATCA 
AGCTAATTAACAGATTCATTACCATACCAACTTATCATTTTTTTGTAATGAGATCATTAAAAATCTATTCTTTTCTCAA 

CACTGGATCTTTGTACCCTTTGACCAACATCTATTTCCATGTCCCTGTATCCCCCAGCCTGTGGTACCTACCATCTAAT 
CTCTGCTTCTATTGGCATATGTTTTTAAAGAGAGTTTATTTTAGAATTTACTTACTAGCAAAATCTCTTGATTTTCCTC 
AAAAAATGTCTTTGAGCAAAACTGGTGCTTCAGTGGAATGTATGTGCTTTCCATATCCTGTTAAAACACCGTGTACTCC 
CTGGGGATTCACTGGCCCAGTTTTAGAAGTAATAGAGTGAGATCAGAGGAGCACTTAGTGCCCAGTAGGATTCTTGATC 
TCTATATTTTTTTGGAGTGAGTGGATGGTTAGAGAGGCTAATAGACCTTTTTGAAAAGCTGAAGAAAACTTTATATCTA 
TTCTGCATATAAAATACACATGCAAAACTTTGCATGCAGTTTCAAGGCGATCACAGAGTCCCTGGGGTCCATGGTCTCC 

GTTACTAAGCAGAATTACATGATTTTTTGCTTAAAGATTTTGAAGGAAGATTGTCAGCAATAAAAGTAGTAGGAAAAAA 
CAAAACAAAACAAAAGCCAGTCCAAAGAACAGTATTAAGAATGGAGTAGTTAGGCTGGGCGTGGTGGCTCACTCCTGTA 
ATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGATCACGTGAGGTCAGGAGTTCTAGACCAGCCTGACCAACATGGTGAA 
ACCCCGTCTCTATTAAAATTACAAAAATTAGCTGGGCATGGTGGCAGGCGCCTGTAATCCCAGCTACTCGGGAGGCTGG 
GGCAGGAGAATTGCTTGAACCTGGGAGGTGGAGGTTACAGTGAGCCAAGATCACACCATTGCACTCCAGCATAGGTTAC 
AGAGCGAGACTCCGTAAAAAAAAAAAAAAAAAAAAAGAATAGTTAA.TTTCAATTCTATGGAAATTATTACATTGATGCT 
ATAATATATTTTGCATTTCTGCTTGCCTCAAAGAGAGTCTCATCACTTAATGTACTTCTTGAAAAGTCCCATGGCTTTG 
TTCAAAGATGATTGTCAAATATACATCGAAAATCCTAGAGAAAATAAGCTAACTAGGAAAAGATGTAATGGTTGAGGCA 
TGTGGACTGTGTTAGCGGTTTAAAACAAATCAATAATGAAATTAGGATAAATAATAATTGACTAAATGGCTATAAAGTG 
CTTTGAACTTAGTAGTGCTACATGATTCAAGTCATGGTGATAATGATTTTCAAAATTTGTTTTCATATATTTATATGTG 
TGTATGTGTGTGTATATATATATATATATATATATATATATATATGTATATTTAAAATCGTGTAAAAGGAGGTTTAAAA 
ATTGCTCAGATAAGCATCTCTCTGCAGTCTCTTAACAGGAAGATGCACATTTTGTTTGTTCTGGTTGTTGAGACCGTCA 
ACCCATCTGAGATGGCTGGGTACTCTTGGTAGAATATGCACCCTGTGCCTTAGACCATTTCTCATATTTGCCTTTTGCA 
AATTAGATTGCACTCAGTTCAGAAAAATACTCATCTGCGTTTACCCCCCACCCCGCTCTTTTTTTAGATGGTTCAGACA 
TTTTCCCGTTGCATCTTGTGTTCCAAGGATGAAGTGGACTTGGATGAGTTATTAGCTGCTAGATTGGTAACGTTTCTGA 
TGGACAATTACCAGGAAATTCTGAAAGTCCCTTTGGCCTTGCAGACCTCTATAGAGGAGCGTGTGGCTCATCTACGAAG 
AGTCCAGGTAAAGGAGAGGATATTATCAGTTCTATGAAATTGGCAATATAAAGTCACGTAAGCTTGCTAGGCTTCTTGG 
GGCATTTTATTATGAGGATTAAGTGAATTAATGTTTATAAAGTACTTACAACAGGTCTTGGCACATAGTAATCCCCTGC 
ATGTGTTTGTATTATCATTGAAAAGTTTACAGAATGCACATTTGGTTTTGTGTATCAATCCATGTGGCATATTTTTTAT 
TGCTAATTCCTTGAATGAGTTTGTTTAGAATCTACATACACCTACTGATGGAAATGATTTTATGTGCAGTAAGTGTCTT 
GATTCATAATTGCCCTGTGACCTAGTTTAATATTCCCACTTTTTGCATGAAAAAGCTAAGGCACAAAGAACTTAAATAA 
CTTCGCTTAAGGCCACAGAGCCAGAATTCTGACTGTTGCAGTCAGCCTCTGTAATCAGTGCTCTAAACTATCATTCCAT 
ATTGCCTGTCTAAAAATCATAGTACAGTAGAAGAACACTGGCATGAGAGCCATGAATCCCTGGCCAAATTCCTAGCTGT 
ATCCTTTCTGTCGTGTGACTCTGGGCAAGTCCCTTAACCGCTTTGGATTTTACTTTCTTTCCTCAGGCGTTAAAATGGG 
CTATTCTTTCTTTATAAAGTTGTGAAGATTAGAACACTGTACTTTACAATTCCTAGGATGAATTTCTGACATATGTCAG 
GTATTCTTTGAAAGGTAGCTGCTGCTGTTGTCATGGTGGTTATATAAAAACAATGCAAAAGAAATATAATATATTATTA 
TCGTGTGGACCCCAAAGTGGGGTTTGTATGTCAGCCTGTGGGAGCAGAAACCTGGTAAAGGCAGGCAGAAGGTCCACTT 
GACTCCTTCTGACTGATTGGACCTCTTCTCATTTGAGATCTTTTTGAGGCACCACAATCAAGGACCAGTGAACTGCCTC 
CTTCTGAGGTATTACAAAAATAATTAATTGTCCAGCTGTTTCTAGAAGGCAATTTTAAAATTAAAATTTTTTCTATTTT 
TTTGCAATTATCAACCTAACACATTGAAGAAACTTGGGAAATATAGAAAAAACACACCAAAAAGTATCAGAGTTACACT 
AAAATGTTCATAGTCAGTAATATAGTCTTTCAGATTTTTTTTTCTGTGTCTGTCTGCTGTCTATGTCCATGCCTACCTT 
ACTTTCTTCCCTCTCTCTTCCCTCCCCACCCTCCCTTCCTTCCTTCCCTCCTTCCCGCCTTCCCTGCTTCCTTCTTGCC 
TGCCTCCCTTCCTGCCTGCCTCCCTTCCTGCCACTTACATTCTGTTAACAATGAGAAAAAAATTCCCCCATCATTAAAT 
ATTGTTGATTGGCATGAGAATGGCCAAGAGCACAGACTCAGGAGCCTTTGAATTCATGACATGCCTTTTGTTAGCTGTG 
TCACCTTAGGCAAATTATATAACATGTCTGTGCTTCAACATCTGTCCCAACATTTCTTTTTCTCATCTGTAAAATGGGA 
ATAATAGTAGTTAATATTTACCTCATAGAGTTTTTCTGGGGAATTAAAACATGTGATTAAAATACATGTGGGCTTAATA 
CATGTGAAATGCTCACAATAATGTTTATCACATTGTAAACCTACAATTAGTAGCTGCCTTTGTTGTTGGTATCATCATT 
ATTGTTATATTATTCCATAATAATATTATTGGCAACATAGTATTCCATAATATGGATATACCATAATTTATTTAAATGA 
TACTTTTTGGTTGGTATTTAGATTGTTTTCATGCTTTCCCCCATTTTGGAAGCAATATAGCAGTAAATATTTTTAAAGG 
TAGATTTTTTTTGGCTAATCTGTGATTATTTTTTAAGAATAAACTCCTAGGGGCAGCATTGCTTGGCCAAAGGCCATGA 
ACATATTTTAAGTATCTATAGCATATTGCCAAATTTAGAATGATCATTTCAATTTACATTTCTGTCAGTGGTATAAGAG 
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AGTGTTCATTTCTTTGCCCCTTTGCCTACTTTGGATATTATCATTAACACTTGTATATATCTTTGCCACTTGCATGGGT 
GAAAAGTGTAATTTTAACTGCTGTTTTAGTTTAATTTTTTCCTCTGATATTTTTATGAGCCAACCCTAAAGAAAATAAA 
AATGAACAGAAATACTTCACCAAGTTTCTGCAAGGAAATGTTATAGCAGTGTATTAGTCTGCTCTCATGCTGCTAATAA 
AGACATACCCAAGACTGGGTAATTTGTAAAGGAAAGAGGTTTCATTGACTCAGAGTTCAGCATGGCTGGGGAGGCCCCA 
GGAftACTTACAATCATGGCAGAAGGGGAAGCAAACACATCCTTCATGAGGCAGCAGGAGAGAGAAGCACCGAGCAAAAG 
GGAGAAAAGCCCCTCATAAAACCATCAGATCTCATGAGAACTCACTCACTATCATAAGAACAGCATGGGGGGAACCACC 
CTGTGATTCAGTTACCTCCCATCTCCCACAGCAAGGGGATTATGGGAACTACATTTCAAGATGAGATTTGGGTGAGGAC 
ACAGCCAAACAATATCAAGCAATAACTGTGTTGCCCTGTATACTTGCTAGGTTTGTGTATTCACATGCATAGCACAGGC 
ATATATTGTAGTAACTTAGCCTTGTGAGCCCTTTGCTATTACTTGAAGTTCAGAAGGCTGAGCTATGGTGATTAATTTA 
ACTGCAGGTAAACATGATCTTGTTAAGAGACACTGCAGTGTGCTCTGAATAAAATCAGTAGTGATTCATTTGTCCAGTT 
ACCTTTTCTCTCTTGCAAGTACATATTAGAATTGCCAAGCACCTGTTCCATTCAGCCCTCAGAACCTATAGATCTTTGT 
TCTTTTGATTAGGCTCCTAAGCCTCTACACTGTATCACATTTAGGGGAGTGCTTCTCTGAAAATGCAGTGTTGCTTGGA 
TTATTCCAGTGATTGTTTTAGGACAGTTTCAGGGCTGACCCTGGGATACATTATTAGGTAGGCAATGTTTTTGACACAA 
GCCTTCTATGATCCTCATCTGCAACCTTCTATTTCAAAGGACTCCAGGCTCTGAAATTAAATATTTTTAATGTATGTTC 
ATTTATTCACAGGCCTTGGTTTCCTTTTTCCTCTTATTTCTCTCTTCTCCCTTATCCCTTCTGCAATGTCTGCACCTTT 

GCWTGCCACTACCATCCCCAAGGCATTGAGAATCACACTCTTCAGATGTGGGAATGCGCCTGGATAGTTCCAGTGGATA 
TCCAACATTATCAATGTTTTGAATCANTTTAGTCAATGTGTTTAATTTATGCTTGAATTTCAGATCTTGTTAAAAGAGG 
GAATGCCGAGACCAGCTCGGTCGTGGAGACCCTAACCCAGTGGCCCTAGAGGAATTAAAGACACACACACACACACACA 
CAAATATAGAATGTGGAGTGGGAAATCAGGGGTCTTACAGCCTTCAGAGCTGAGAGCTTTGAACAGAGATTTACCCACA 
TATTTATTGACAGCAAGCCAGTCATAAGATTTACTAAAAGTATTCCTTATGGGAAATAAAGGGGTGGGTGAAATAAAGG 
GAAGAGCTCTGGCTAGTTATCTGCAGCATGAACATGTCTTTAAGGCACAGATCGCTCATGCTATNGTTTGTGGTTTAAG 

TGGGCATCAAGGCCATCACGAGCATGTCACAGTGCTGCAGAGATTTNGTTTATGGCCAGTTTTGGGGCCTGTTCCCAAC 
GAGGGCACAAGCTTTTTTTGTTATTGAAA.TGGCTCTTGGGTTTACAAAGGTAAAAATCCAATTTAAAACCGTGGCTTTA 
AATAATAATATTTTGAAGTTATGGAAATACTTTTACTTTTCAATATAGAGTTTCCCCCAATCAAATTTTGAGGACTAAC 
ATGGCATTGCTACGGTACAAGGAGATATCCTGTATTTGATCTAAACTAATTCTTATAATTTATTTGAAAATATGCTATA 
TTCTTTCACTACTAATCCTTTTGCCTCAGATAAAATACCCAGGAGCTGATATGGATATCACTTTATCTGCTCCATCATT 
TTGCCGTCAAATTAGTCCAGAGGAATTTGAATATCAAAGATCATATGGCTCTCAGGAACCTCTGGCAGCCTTGTTGGAG 
GAAGTCATAACAGATGCCAAACTCTCCAACAAAGAGAAAAAGAAGAAACTGAAGCAGGTAAAAGGATATTCTTTATAAG 
CCATTTTTTCTCCTCCCTACTGTTTTTATGTTTTTTTTTTTATTTTAATAGGCTTCATGTAAATCTCATCTTCTGAGCC 
ATAGCAGTTTTCTAAGTATATTAGTTCATACATTCTAGAAGTCTCACTGATTTACACACTTGTGGTCAGTATCCTAGAT 
CTTTATTCTTCAGTGTAAATCTGTTACCATTGCCAAACTCTTCATTTTTGGAGCTATTCTCTAATATTTGTCCTTTGTT 
TTGGTATGTGGCATGATGTGAATTAGCAGAGCATCTGCTTTAATCTCAGAGAAGCTATCAGTGAGGGTGGATTTCTTTT 
CATGTTTTCAAAAGGCAAATCAGATGGAATTCACAGGTGTAAAATGTTTAGAGTTTAAAAGCCGTTGGTTTTAGATAGC 
CACTATCAAATTAGTTTCTTGCCTCAGGTATCAGTACAAGTTTTTAGTTCCTCTTATGTTAGGGGAACACAGCTTAGGG 
TTCCAGCGAATCGTTTTTAACTCACAATATGTTACTTTTGACTATTCATAAAGGTTGATCCATGATCAGGTGAGTGGTT 
TTTGTTTTTAAAGACTGAACTCTACATAGTTGGATTCAGGGAACACCGTACATGTGGGATTACACACAGAGCACCAGAG 
TTCTGGGCTTCTGATCATATTATTCTCAGAGTA^TTTTGGAGGAGAGTTTAGTGGTAAAGATCAACAGAAAGTATACTG 
CCTCTCTTTTAAGCTTTTCACAAAGTAATATACACCAGAATATTCCCTCTTCCATTTGAGCAGAAGCTGGTGGGGCTGA 
GTTGGAGAAACAGAGAAATGATGAAA.TGTAATTGGGCCAAAATTTTATTTAACTGTGTAGAACAGAAGTTATTTTGAAG 
TCAGAGTTACTTGTGAATATATAAAAAGTGAGGTCTATTTATAGTTGGCAGTGGGGGGAATTTTCAGAAACATGATTAA 
AAGGGGAACTTATTTGAAGCTTAGATCAAAGGAAAGATGGATTAGCTCTATAGAAATTGGAATGAAATGTTTTAACAAA 
AATAAACAAAAACAGGAAAATACAGGCTCAGAAACTCTTAAAATTTGGCTGCCAAATTTTATTGGCTTTTATGTGTCTT 
TTTTTACTCTTCTTGGACCATTCATTTTTTTAGTTTCAGAAATCCTATCCTGAAGTCTATCAAGAACGATTTCCTACAC 
CAGAAAGTGCAGCACTTCTGTTTCCTGAAAAA.CCCAAACCGAAACCACAGCTGCTAATGTGGGCACTAAAGAAGCCTTT 
CCAACCATTTCAAAGAACTAGAAGTTTTCGAATGTAATAATACTTCCACAGCAACAGGTGCTAGAGACCACTGTTGTTG 
TTTTGAGTGAATGGTGGTTAGGAGAAAGACTTTGGTGGTGGAAGAAAGAAAAGCATAAAACAAAGACTACTGAAATATA 
GATAAAGATTGCCTTAGTTTTTAAAAATGTTTGGCCATTAGTATTTTTATAAAACTCAATGCTAGTTTTAAAGTGTATA 
AATTGGTTAAAATTTATGAGTCAAATATATAGTGATAATGTTAACATGTTTGTAATTGCTACAGAATTTAAGGGTATTT 
TTATCTCTGTGCTTTCTTTTTCATGGTGTTTATTAAATAATTGTGTATATACATCCTAGCTACTGATATCTTTATTATA 
GCCTTAAGACTTAATTTTAAGTCTTAAAAATAGCGTGTATACTTGAATAAGAAAGACACTGGGTACTGTTACTGTGATG 
CTATTGACTTAGTAGCCAATTATCATTTCTCCTGTATAAATTCCAGTTTTTATTGCTGCACATAAATTTTTTAATGTCT 
TATATTGTGATAGCTATGTCTTTTATTGCAGATTTATTGGATGTTATGACAGATTTTACTAAAGCTAGTGTTTTTATAA 
CATATATATTAGTTGATGTTTACCTATAAGTGGAGTAGATTTTCATCTGCCTGCAATGGTATAATTTCAGTCTTAGCTA 
AAAATGGAAAGTTGAACTGGATAAATTCTTTGGGTACCCTTAGACCTCTGATTCTAAGTCAAATGCAAATGGGTTAAAT 
AAAATGAGACTACTTCCTTTATAAATATATTTTCATCCTTTTGAAAGTAAGTGAAATGTAAATAAACTTATTTTTTTTA 
AAAATGCCATACCTCGTGTTTCTTTTTTGGCATTTATTTAGATCAGTTAGAGAGCATCCTCAAATGCCTTTGCCAATGG 
TCTTCATCAGTCATTTATTTCTATGAGAAaATGAAAAGTAAGATTTGGGCTTTTGTACTGACTGGTCTTTAGGTGAGCA 
CTTTGCCAATTTTTTAGCATTGCTTTGTCCTTTTGTAAAATTGTGGTGCACTTGGATTATGGAGCATCTGAAAGTCTTC 
CTCTGAGCGCAATTACCCAGAAAGCTGAGAGCAACACCCACTAATTGGCTTACAGTACTCCTTGGACTGATTTTTCCTT 
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GCACTTAAGATTTGCTCCTGTTCTCTTGTAGCAAAATACCTCCTACATCTGATGCAGATTTTGCTTTTAAAAATGGACC 
AAAGTATTCCTATTGGTTTGGGTACCACCTTACATTCCAAATACATAATGTAATGGGAGATTTTTAGTGTTTCAGGATT 
CATTCTCAGACTTTGGCATTCTGTTTAGAGGCAAGAATAATTCTTCTTTCTGCTCTATTTTCACTCCGAGGTAGAGTTT 
ATTTTTCAGAATCTCTTXTCCTGTTGCTTGTCTTTGGAAGTATATGTGGTTGTTTTCTTTCCTTTTTTTTTTAAGATTA 
CTTTTTTAAAAAAATATAACATATTTATGGAGAGATCATAAAACATAAGCACCAATTAAGTGTGAAATTGATGAATAGA 
TAATAGCAGTTATCCAAAGTGGTTGTCCCAATTAACGCTCCCATTAACAGTGTATGAGAACTCCTTTTGTTTAATATCC 
TCACCGAAACTTGCTATCGTCAGAGTTTGAAATGTTGTCAATGTGGTGGTTATTAATAGTGTCTGATTATGGTTTTATT 
TTGCATTTCCATGATTATTAATATGGCTGAACATTTTTTTCCATTTTTTTGACTTTTTCGTCTTTGTACAAATTTTGGT 
ATCAGATTGTCAAGCCTNCATACACACACACACACATGCAGAGACACACACTCACCCTGTTGAGTTTTTTTTTTTAATT 
TTGATTGTATTATATGTATAAATCAATTTGCAGAGAATTGCTGTCTACAATATTAGGTCTTCTAGTCCATGACCATGGT 
TTACCTTTCCATTTTATTTGAAATAAATGAGAAAAAAAGTTGCTTTTTTCTGTGAAGATTTACAAATCTTTNGTTAGAT 
TTGTTCCCAAGTATTTGATACTTTAAAAAAAGTATCAAAATTTTCAAAGACTGTAGTACCCATTTCCTGTTTCAACAGT 
TACTCAGCTGATCAATGTTGACGTTTAATTCTTTTGTAAATGCTGGTGTTGTAAATTTCCTTATAGTGTTTGTTGCTTC 
TGTATGGTATAAAACTGATTTTTCCTGAGTTTTGTTTACAGTGAACCTTGCTAGACTTGTTAATTCTAAACATTTAGTA 
TGATTCTTTGGCATTGTCTACNTATTAGGAAAAAAACAGCTTTTGCTTTTCCGTTCCATGGTAGACAGCATCTATATTG 
TCCTCAGTGATCCTTGCCTCCTGGTATTTAATGCCTTGTGTAATTTCCTGTCCTTGAGTGTGGGTGGAGCTAAAATGAC 
ACATTTCTAAATAATAGAATATATCATCAGTGATGGGGTATCACTTCTCAGATTAGATTCCAAAACTCTGGCTTCCATC 
TTGCTTGTCTTCCTTCTTATTCTCTCCCTGGCTTGCTCTGAGGAAAGCCAGCTGTCATGTTGTGAGCTGCCCTTTCAGA 
GGCCCACCAGGCAAGGAACTGATGTCTCTGGCCAACAGCCAGCGTGGACATGAAGCCTGCCAACAGCTTTACGAGTGAT 
CTTGGAAGTGGATCTTCCCTTGGTCAAACCTTGAGGTGACTCTACCCTAGCTGACACCTTGATTGGAGACTTTTGAGAA 
ACTCTAAGCCAGAGGACTTAGCAAAGCTGTGCCTGGATTCCTTATTCACAGAAACTGTGATATAATAAATGTTTATTGT 
TTTAA.CCCACTTAGTTGAAGAATAACTTGTTATAAAGTGACCTAGATACAATATACTTTCCAATCTCCATACCCTTCCC 
TCCCTTCCCTTCCGTCCCTTCCCTCCCTTCTCTCCCTTCCCTTCCCTTCCTTTCCTCCCTTCCCTCCCTTCCCTCCCTT 
CACTTTCCTTCTTTTCTTTCCTTTCCTTCCTTTCCTTCCTTCCTTTCCCTGGCTCCCTCCATCCTTTCCTTCTTTTTTG 
TCTCAGGACACTGGAGATCTTCAGTACAGCAGTTCCCTGGTTCCCATTTATCTGCTGTTTCACTTTGTACAGTTTCAGT 
AAGCCACGCTCAACCACAGTCAGAAAATATTAAATGGAAATATTCCAGAAATAAACAAGTTTTAAAT1JGTGTGCTGTTC 
TTATAGCATGATGAAATCTTGGACTGTCCTGCTTTGTCCACTCTGAAAATGACTTATCCCTTTGTTTCATGGATCCATG 
CCTGGTAGACCAGGTACATTGTHAATGAGCAGTAATATTTTGAAAGGAATCTTTTTTTTTTTTTTTTTTTTTTTGAGCA 
GCAGATCTCAATAGTGGGCTTAAAATATTGAGTAAACTATGCTGTAAACAGATGTACTGTTATCCAGGCTXTGCAGAGC 
ACAGGCAGAGTAGATATAGTGTATTTTTTAAGGGCCCAAGGATTTTTTGAATGATAGATGAGCATTAGCTTCAGCTTCA 
GGTCACCAGCTGCTAACAGGAGAGTCAGCTTGTCCTTTGAAGTTTTGAAGCCAGGCATTGGCTTCTTTATAGCTATGAA 
AGTCCTAGATGACATCTTCTGCCAATAGAACGCTGTTTTATCTACAGTGAAAAGCTATTGTTTAGTGCAACCACCTTCA 
TCATTGATCTTAGCTAGATTTTCTGGATA^CTTGCTGCAGCTTCTCCAGCCTTTGTTGCTTCACCTTGCACTTTTCAGT 
TAATGGAGATGGCTTCTTTCCTTAAACCTCATGAACCAGGCTTTGCTTGCTTTCAACTTTTCTTCTGCAGTTTCCTCAC 
CTCTCTCAGTCTTTATAGAATTGAGGAGTTAGGGCCTTGCTCTATAGTAGGCTTTGGCTTAAGGGAATATTGTCGCTGG 
TTTTAXCTTCTGTCCTGACCACTCAAATGTTCTCCATTTCAGCAATAAGGCTGCTTAGCTTTTGTATCGTGTGTGTTTA 
CTGGAGTGGTGCTTTTAATTTCCTTGAAGAACTATTCCTTTCGACTCACAACTTGACTAACTGTTTGGCACAAGAGACC 
TAAACTTTCCTTCTATCTTGGCTTTCAACATACCTTTCTCATTAAGCTCAATCATTTATAGCTTTCGATTTAAAGTGAG 
AGGCGTGCAACTCTGTTTCACCTGAACAGAGGCCATTGTAGGGTTATTAATTGGCCTGACTTCAATATTGTTGTGTCTC 
TGGGAATAGTGAAGCCCAAGGAGAGGGAGAGTGATGGGGGAATGGCTGGTGGGTAGAGCAGTCAGAACACACAACATTT 
ATNGATTAAGTTCTCAGCCTTATATGGGCATGGATTGTGACACCAACAAACAATTACAATAGTAACATCAAGTTCACTG 
ATCACAGATCACCGTAACAGATGTAATAATAATGAAAAACCTTTGAGTATTGTGAGAATTACCAAAATGTGACTCAAAG 
ACATGAAGTGAGCACATTACTGTTGGAAAAATGGCACCAAGAGACTTTCTCAATGCAGGGTTGCCACAAACCTTCAATT 
TGTAAAATATGCAGTGATCTGGATACAATATACAATATAATCTGTGAAGTGCAATGAAACCAGATATGCCTGTGTATAT 
AGTGTTCAATACTATATGGTTTCAGGGCCAGGCATGGTGGCTCATGCCTGTAATCCTAACACTTTGGGAGGCCAAGGCA 
GGCAGACTGCTTGAAGCCAGGAGTTTGAGACCAGCCTGGCCAACCTGGTGAAATTCTGTCACTACTAAAAATTTAAAAA 
TTAGCCAGGTGTGGTGGCGGGCGCTTCTAGTCCCAGCTACTCTGGAGGCTGAGGCACGAGAATCACTTGAACCTGGGAG 
GCAGAGGTTGCAGTGAGCCCAGATCACACCACTGCACTCCAGCCTGGGTGACAGAGTGAGACCCTGTATCAACAAAACA 
AAACAAAACTATATGGTTTCAGGCACCTATGGAGGTCTGACATATCCCTAGCAGATAAGGGGGAGTTACTGTTTAATGT 
GGAATAGAGTGGGGATCGCAGCAGCATCATCTTGCTCCTAATTTCAAAGAGGAGGTTTTTAGCATTAGAGTATTTGTAG 
ATACCCTTTTATAATTTTAAAAGAAGTTATTTTCTATTTCTATTCTATTGTCAAAAAATTTTTATTGCTCGTTTTAACC 
ATAAGTTGATGTTGAATCTTAATCAACTACCTTTCCTACATTTGAGGATTTTATAAGTTCTATCTTTTAGTCTATCATT 
GGGGTTATATTACATTAATTGATTACTAATATTAAGCCACTTTGCATTCTAGGAGTGGCATAAATCTAATTATGATGTA 
TTATCATTTGAATATATATATCTAGATTCTGTTGCTAATATTTAGTTTATAGTTCTTGTATCTATGTTCATGAGTAAAA 
TTGGCCTGAAAATTTCCTTCTCTTACTATCTTTGTTGACTrTCTGATCAAGGTTATAAATTAAGCTGAAAATTACTCTC 
TTTTTCTATATATGGTTGGAATTATTTCTTTCTTGAATCTTGGGTGAAACTTAGTTAACTTTTAAAAAATAAATAATGT 
AATTACACCGAAGTCAGAAAAATGGTTTGTATAATTTCAAGTCTTTGAAA.TTTGTTGAGACTTGTTGCATAGCCTAGTA 
TATGGTCAATTTTTGTTAATATTCTGTACACATGAAAAGAATATGAATTTTGCATTGATTACAGTTTTTTTCTCTCTCT 
ATAAAATCTTGTTTAAATTTCCTACAATTTTACTGATTTATTTTGCCTGCATATATATGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTGTGTGTATGTTTTTTTCCCCCTTTTCTTTTTAGAGACAGGGTTTCACTCTGTTGCCTAAG 
CTGGAGTGCAGTGGTGCAGTCATAGCTCACAGCAGCCTTGGCCTCCTGGGCTCAAGTGATGCTCCTGTCTCAGCCTCCC 
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AAGTAGCTAGGACTAATTATGCTCAGCTAATTTTATTCAAATTTTTTAGAGATTTTGTCTTGCTGTGCTTGTTACCCAG 
ACTGGTCCCAAACTCCTAGTCCTAAGTGATCTTCCCACCTTGGCTGCATTTATATTTATTATTGAGAGAATTATTATAG 
ATTTCTGATTAAATTCATTTTGAATTTTCATATTTATCTGGTGGACTGACCTTTTTATTTATCATTATAAAATGTCATT 
CTTTATCATTAGTAATGTGTTTGTCTGTAGTCTTTCTGTATTATATTTTAGGTGTATCTCTTATAAACAGCATGTAGTT 
TATGTTTTAAGAAGCCAGCTTCACAGTCTTTATTTTTAATTGTAGCATTTAGACAGTTTATATTTAATACGATTACTCT 
AATTTTGGGTATAAATCTACTCTAATTTTGGGTAAAAGCACCTTTACTGATGCTTTCTAACATTATCTTCACTTTCTTG 
CCTTTGTTTGGATTTTGGAAATAATTTCATGGTTTCTCCTGCTAATTTTGAAACTTATGCACTGTTTCCAGTCTTCTTG 
TTGGATTCCCTAGGAATTATGTCTTTTATACTAACATATCAAAGTTTAAAGTTAGTCAGTATCTTTTCCCTCATCCCAG 
ACTATTTAGGGACCTTAATGCAGTAAGAACACCCTTCCAATTAGATATTATTATAATGTATTATGCTTTATTGCTTTTT 
AAACTTCATAATATATTGTTGTTATTTTATATAGTCTTTGTTTACTAGACTTACCCATGCATTTTACCACTTTTTTTCT 
TCTTAAAGTAAATTCTTTAGAATTTATCTGCAGTAAGGGATTGCTTTGTTTTTGTCTGAAAACTTTTTAAATTTTGCCC 
TTATTCTTTTTAACAGCTTTATTGAGATATAAGTCACATAACCATACAATTCACCCACTTACAATGTATAATTCAGTGA 
TTTGGGGTATGTTACTTTTTTTTTAAGTTGTGGTAAAATATATATGGCAGAAAATTTGTGTTTTAGCCATTCAGTGTAC 
AATTTAGTGTAAAGAATGCCATCATTGTTTAAAGATAGTTTAACTGTAAGTTATGGACTAAATATTTGTCTCCCCAGAA 
AACTCATGTGTTGAAATCCTAACCCCCAAAGTGATGGTATTAGGAGATGAGGCCTTTGGGAGGTGATTAGGCCAAGAGA 
GTAGACCATGAATAGAATGAGTGCCCTTATAAAAGAGAACCCACAGAGCTCTCTTGCCCTCTTTCTATCGTGTGGGGAT 
ACAATAAGAAGTCAGTAGTCTACAACATGGAAGAGAGCCCTCACCAGAAATGGACCATGCTCACACCTTGATCTTGGAC 
TTCCAGCCTCCAGGATTATGAGAAATAAATTTCTATTTATAAGCCACCCAGTGTATGGTACTTGTTATAGCAGCCTGAA 
CTGACTAATACACTGTGTATAGAATTCTAGGTTGATAGCTATTTTATTTCCATATACTGCAGTTATGCCTTTGTTAGCT 
GGCTTCCATTACTGCTGTTTAAAAGTCAGCTGCCACTCTAGATATCACTTCTTTATCAATAATGTGCCCCTTTCTTGGC 
AGGCTGCTTTTCTCTCTGTCTTTCGTGGTCTTTCATTGATGTTGCTATATCTTGGTGTGTACTTTTTAAATAATTATCC 
TGCTTGGGATTTCTTGAGCTTCTTGAATCAGAAGTTTGAGGTCTTTTGTCAGTTTAAATATTGCCTTTGTCACAATCTC 
TCCTCTGCTTTTGAATCTTTAATTAAATATATGTTAGCTCTCACTCTGTCTCTTAATCTCAATGTATGTCTGTATTTTN 
GTGTTTCTATGCTGCTTTCTGGATAATTTCTTCAGAATGTTCTTATATTTCAGCACTTCTAGTCTCCTGTTCAA.TTCAT 
ATATCCACTATTATGGATTTTACATTCATTTTACTGTCCATTTTACAGCTCAGGAAACTGAGGCTCAGTCAGGTTGTGT 
AATATNCCTAAGATTACTCAGCTTGCAAGTAAAATAGATGGCa.GTCAAAACAAGCACTGTCTAACTGCAAACCCCAGGC 
TCCTGACTAATGTGTTTCCAGTGAGCAATGTTTTATGGTTTTTAGCACATTTACTTTGGATACTTATGTATAAGCTCAT 
TTGTCATTTTTCAACCTATACTTTAAAAAATTTAAGATCTCAAATTTCTTTTTGATTTGCAGCATTTTCATTGTCTTAA 
CCAGCTTTGCCAAATTCATTTCCAATTTCTTTTGGTCTCTTTCTAGAAATATATGCTAAAGATTTTTCATCGAATTTTC 
CACAAATTCCCACAAAAGATACTGCAACAGTGATGAAAACAAAGTCTTTCTTTGATGCTCTATAGACATAAGCATGTAT 
TTGTTTTATTTTTAGGTATGATTTTTATAGTATTTTTCATTTTTATGTATAATTGCTTTTATTTTTAGGTATGATAAGT 
CAAAAATGTCATAGGGAGTATCATTGCCCTAAGAGACTCTGGTAAGAAATTTATCAAATGAATGTTCCATACAGAAAAT 
TTTGAAAGAGTACTACAGCAAATTTTCAAGGTTGAAGACACTCTGTATGAGCAGGGTGATGGAATTCAGCCATTTCTCA 
TTTTTATTTCTCACACGTCTTTGTGTTCCTGCATCTGCCTTCAGGGAAGTCGTGTCTGGGAGTCTAGCAAATTTAATAG 
ACATATGGGTCACGACTTAGCACTTATGTTATCCAAGAGTTTGGTTTTGATTCCCACATATAGAAGAGTTTCTGCACAT 
TGTTATAGGAAATATAACTTTTAAAAAGCTGATGTTTGTGAGCTGCTTGTGTACAGGAAGAAGAAACTAAAAATGTCTT 
ATGTTTGGAAAGTCACACAAATCTTAAATCATGATTAAAAGAGGAATCAGTTAAAATGGTCCCTAGTTATATGGGTGTG 
GCTGTGGTAAATCATTACTTTTACCCTCAAGAACAAAACCCTATATATGTCAAAGACCTAGGGAAAAGTAAGAGTTTTA 
TTACCTATCAAAAATCAGTATTTAGGAGAGATTCAACTGTATTTATATTCATCATCATAGTATTTTGAAGTACTCACTT 
CAGCATGAAACATAGGAAATTCCAATTTTACAGCATTTGCGATCGTGCGTTTTCTTGCTTAAGACAATATAACCTGCAG 
AGTGTAATACCTTGACATCACTGGGTCTTCCAAACAAGTTGCCGTAAAACATAAACTATGATTATTGAGTCTTAAAGAA 
ATTATTTGCTCATGGGTACTCAAGTGATTTGAAAGTTGGGATCTAAGACCACGTTAATGAACAGAATTTGCTACTTTGT 
ATCAACTTGGAAATATATTTCTTATTTAATTTTGTAGAACAAATATACTTCCTGGGATAAGTGGAGGATATATTAAGTA 
CCCTCTGATGAATTTTTTCAGTGTCTAGTTAACTTAACGTTTAAATTTTCAATTTGAAGAAATAAACTGGGAACAGTAA 
TGGGACAACAGGGTGCTAACCCAATAAAAAAAGTCACTTTCAGTTTGTTAGTGCATATTTATGTTGCAATGTAAGTTTC 
ATAATTAAGTAGTGAATCTAAGTTAAAATTCTGTTTACAGTTTTTGCAAATTTCACCTTGGAGAATTGTTGAGTGAATT 
GTTTGCTTCATTTGAGGATGTAGAATAAATTATATTTTCCATAAAATGTCACCAACAGTGCTTATTTCCAAACAAAAAA 
TAATTATGTATGTGGCTAGGTCTACTCACTTTGTAATACCTCTTTTGGGGCTCTTCTGTCAGAACTGAGGACACTTACA 
GTATCTAGAGGCTTTTCTAGGGAATATAACAAAAGCTTTTCTCCCTCTTCTAGCCCCCACAAATTTTACATCTTGCTGC 
CAGCGTATCTTTCAAAATAATAACAAGGTAGTCTTCTTGAGTAGTTTATAATGGATTTCTTTCTATGTTTAATAAAGCA 
AATGAAACTTAATTTTTAAAAAAACTAGAGGACTAAAAATTATTTTCATGAGAACTAAGTAAAATATAATTGATATTTG 
TATTAGTCCATTCTCATGGTACTATGAAGAAATACCTGAGACTGGGAGATTCATAAAGAGAAGAGGTTTAACTGACTCA 
CAGTTCTGCATGGCTGGGGAGGCCTTAGGAAACTTACAATCATGGTGGAAGGTGAAGCAAACACATCCTTTTTCACAAG 
GCGACAGGAGAAGAAGCGCCGAGCAAAGGGGGAAAAGCCCCTTATATAACCATCAGATCTTGTGAGAACCCACTATCAT 
GAGAACAGCATGGGGATAACTGCCCCCATGATTTGATTACCTCCCACTGGGCTCCTCTCACGACACGTGGGAATTATGG 
GAACTACAACTCAAGATGAGATTTGGGTGGGGACACAGCCAACCACATCAATATTTAAAATTGAAGTACTTCAGTTTTG 
ATTAGTGTAGACTAATACAACATGCGAATGTAGAGGCCTTTTGCTCACTCTTCCCACTAAGAACTCAAGACCTTTGAAG 
GGTCCTGACAACAGACATTTCAGTGATAATTTACCAAGATAGCAGAACTGTTTGTTGCTAAAAATAGTTATGCAGGATA 
AAATGCAATCTATAATTTTATGAGAACCTGTGATTCTAGTTTACCTCCAATTACTAATATCCATATCTATGTTTGTATA 
TTTTTTAATCAGGTGTGTTTTGGACTCAGAAGTTATTAAAAATTCAGTCAAATGATGGGAGTGATGTTTTGAAGATTAG 
AATCATGTAGCTGATTCACATGCGTTATTAGACCATGATAAGAAGCACAGAGGAAATATAACAAATGAAATCAGCCTTC 
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TTGCCTACTGATTCTGCATAATTTTAAAAAXTAAATTTGGGTTTTTGTCCATATGCAAATTTGTCCTAAAAATTTCCAT 
CTTTTGAAAGCGTTTTGATACTTAGAAAAAAAAATTTAAGACTTTTCTAAATAGAATATACAAGATGGTACAATCTGAT 
TGGATAATAATGCATCAGTGTTCTAAGTTAATAATTGTCTAAGGCAATAATTAACATTTAAAACATGCAGTGACATCAT 
TTCTGAATTTTTTTCTACTTTCTACTTATCAAAA.TGCCAAATATAATTATACACAATTACTGCTTAAAGATGATGAAGG 
TTTTGATTTCAGAA^GTTCATCACTCTTACCTTTTCACAGAGAATTTAATTTGATGATCTATTAAGGCACAACAGGTGT 
CTGATTTAGCATATTTGACTATTTTCACAAGTCACAATCCATCTAACAAGGACAGATGTTCCCAGTAGAGGTCAGTCTT 
GTGTTGATAGTTATTGTATCATAAAGGAAAAACTAGGGATTTTATGTTTAAGTCCAGTATATTTGATATAGGTAGTAAG 
CCATTAATTGTGGAAGAAAGAAACTTAAAGATTGGTCATCTTTATTGTAACAAAAATTACTGTGGGTAATATTTTGGGT 
CCTTTATTACCATATGTTTTCCTCAAAACCCCAGAAAGCTTAACTGCTTGCTAAATACTCCCTAAAAGGAACTTACCAA. 
TGGTAGAAATGAACAATTATCTAAACGTAGCAACAGATAA.TTTGGGATAAATGTCAGATTATTGGATTTGAAZVCTGAAA 
ATATTTCTTGCAAATTTCAGTTTGAGAAGAGAAACACAGAGGTAGGATAATTTCACGCATCAGCCCCTCACCTTAGCTG 

TTGGTCTATAAACCGAGAATTTTATAATAAATGCGGAGATGGCAATCGGAGATAAAGCATATGTTTACAAGTAATGCCT 
TTGGAGTTGTTGATGCCAAAATACAATAAGCAGTCAAACGAGCATAGCCCAGGAAACATCTTTGAGGTTACTGAGATGA 
TAAATGACTTTACTGCAGGTAGATGGTGTGATGGAAAGAGCAGTGTGTTAGCAGCAGTGGTTCTGCCACCAGATAGCTT 
GAGGAGGCTTTAATTTCCCACACCTTAAATAAACATAATTAAGTAAACTGTGTTTGCTATGCAAATACAGTGTAAAAGC 
AAGACTCCTAGTTCCTTCTTTCGAACTAAATTATTACCCAACGGTCCTTCCTATTAGAATTTGTAGCACCAATATTAGT 
TAGAAATCAGAATATTTGGATTTTAACTTGTGGCACTGCCAGTTGGGCAAGTGACCTTGAGCAAGTCACAACCTCTCTG 
AGATTTGTCTTTTTCTCAGTAAAGTGAAGGGATTGGATATGGAAGGAACAAACTCCAGTGTTTTCCAGGACAGGAAGAT 
ATTAGAAGTTGCTGAGAATGGAGGGGTCAGTGGAGAAATGGAGTGTGCAGACCTTACAATAAGGTATCTGATAGAAACA 
AAGTGTTGAATGCTCTATGTTGGCCAAACTTATGCTTTATGTAGAGGTGGGCAGACAGATGCAGGTAAGAAAACTGGGA 
GAGAGGTGCCCAGTTACAAATGCAAAACTTCAACTCTGGTCTTCTGTCCGATGATCTGGAGTTCTTCCCACTTCGCCAC 
ACTAAGTCTTGTCGCTGACAGGAGTGTGTGGGCTTGATCTAAGCAAATCTCTGAAAGAGAGGGCTTATATTTGGTTCCC 
TTTATCCTCCATCTATGCCCCTTCTTTATTTTTTGGGTCCCTTTCTCTTTATCCACTACATCCTTAGTTGTGCTCAGGT 
GTTTGCTGAGCATGAGCTTTGTAGGCGACACATTTCAGGAGCTGAAACAGCCCAGACCCCACCTCTCTTTTCAGGCTCC 
CCACTATGATGTTGACATTTGCCCTCCACAGAGCTTATACCAGGCTGCATTATGTTTCTTCATGAAGACTAGTTAGCTA 
AGCAAGTACTTAGAGCCCTTTCATTCATTCAGTTTATTGTAGAGCCTTAATACTGCAGATGCTAGGCTGGGCAATGATG 
AAGGGAGAAAGACGGCTTTAACTCTGAAGGAGCCTCAGCCCAATGAGGAAAGCAATATGTCTACGTGTAACTCTAGATG 
ATGAAATCAGACCCCTGTAGTGTGCAGGGTACACAGAGGAGAGATAATTTTTCCAGGGCAGTGGAGGGATATGCAAGGT 
GTTACTGAGGAGCTAATATTCAAGCTGAACCCTGAAGAATGTGTCCACTAGTGAGGAAGGCAGGGCAGAGGCATTTTCT 
CAGAGGAAATAGCATGAAATAGGATCTGGTGACAACTAGAAATGACTTACCATTCCATGTGGTCCAGGTAATGCTAATA 
CTTCAATATAAAGTCTGACATGGCTCTCTGTAAAGGACTGAGTAATAAGGGGATTTCATGAACTGTGGCCAGGCAGGCA 
GCGGACTTATTTTTAAGTAAGGAGTTTTTTGGCACCTGTCAAATAACATCTCCGAGATGGCTTCCTTTACATATTCCAG 
GTCAGTTGATCCAGATCTCAATGCTCTTTGCAATTTTTGGATTCTTAGTAGGTTGCTGCTACACCATGGTTTCTCTTTC 
CACATTTTCACAGGGCATTCCTGCATTAGTCTGTACTGATGAGTTTACAATGGTTGCAATAATTGTTGGTGTTGATGAA 
CCTTCCTTGCACTTTATGTAAAAGAGTGATCCTTTTATTGCCAGTTTCTATTTTTCCATCAACAGCCTGATATTCCATG 
CCTCTGGGTCCATACTGTTCCATTTCATAACATTTAATGAATGTTAGAAGTGGCTCTGCAAATGCATTGCCTTAATCTT 
GTTGCCTGCAGTGAGATGCTTTTAATATTTTCTCCACATGTGAACTCAGTGTTTTCCTTTAGGTTTTCTTTAATTTCCA 
TGTGGTTAATGTCACTACTGCAGGGAGCCTGGATATTTATAGATTTTTCCCTTTCACTCTATCTTCAATAATTTGCTTT 
TGCATTCAGTGAACACATCCATCACAATAAATGGTCCTTTTCTCATTTGTATTGACTTGCATTTATATAAACCAGACTT 
CCTTTTTATAGTATTATCAATGTTCATGGCAATTTTCAGTAGCTTGGGGAGCTGGGTATGAGAGTTGGCACAGAGCTGC 
AAGTTTTCAAATGACTCATGTCATGATGCCTGGTTTCAAGCTTTATCATTAAGTCAAGACCAAAGTTATATGGGTTTTT 
TTCCTTAATTGCCTCAATATAAAATGAGAGTATTAAATAAGCATCTCTAAATTATTCCCAATTTCATTAAAATGTTCTT 
GATTTGATAGCCCTTTTGTGCACTGAAAGATGTAAAATATTCCAATTACATTGTTGACTATTCATAGTCAGTTCAATGT 
TATAAACTTGTATAGCTCCTAGTAGAAATAAACAGGGAACTGAGTTATATACAGTTCATATTGATCATTCTTAGATGCT 
ATTGCTTTCTGATAGCTCAATTTATTTTAACAGAGTCTACAATGATGTCATTTTAAAATTATTATTTTAATATTTCATT 
TATATTCTTTTAATATAAGTTAATTTTTTCCTATCACTGTGCATGTCATTGGTTTGCAGATTGTTGGGAAGAATATCAC 
TGGCAGGACTTGTATTGCTGTTCTTTAGGCAAAAGCAAACTGGTCAACCTAATCAAACTTTTTCTAGCTTGTGGAAGGC 
CTCTCAGAAAATATCTTTCAGAAGTAGCTCTGTGTGCTCAGACCCCTGGAACCAGTCATTCTGCTGCAACAGAGGCCTG 
TGCTTTCCTATTGCCACCCATTTTCACTGCTCAGTGGCCTCTTCAGATATTAGTGCTATTTCCATAATTCTAGTTGCAT 
ATGCTTTTTTGTTTCTTACCTATGCCACTTAAATATTGTGACATTTTGGGAGCACTTAAACATTTACTTCAAAACTTCA 
CATCTTTGTGGTATTTTTCTATAGTAACTTGTGGTTGTTAGAAATGCTGAAAATAAATGGTGCTGGGATAACTGGGTAG 
TTAAATGTGGAACATTGAAACTGGACCCCTTTCTTTCACCATATAGCAAAATCAACTCAAGATGGATTAAGGATTTAAA 
TATAAAACCTAAAACTATAAGAATCCTAGAAGAAACGCAGGAAATACCCTTCTGGACATCAGACCTGGCAAAGGTTTTA 
TGATGAAGATTCTAAAAGCAATTGCACCAAAACCACAAATTGACAAGAGGGACCTAATTAAACAAAAGAGCTTCTGCAC 
AGCAAAAGAAACTCTAAACAGAATAAACAGACAACCAACAGAATAGGAGAAAATATTTGCAAACTATGCATCTGACAAA 
GGTCAAATATCCAGAATCTATAAGTAACTTAAACAAATCAACAAGCAAAAAAACAACCCATTAAAAGTAGGCAAAGGAC 
ATGAACACTCATCAAAAGAAGAGAGATGAATGGATGAATGGCCAATAAGCATATAAAAATGCTCCACATCACTAATCAT 
TAGAGAAGTTTAAATTAAAACCACAGTGAGATACCGCTCATACCAGTCAGAATGACTATTCTTAAATAAAAGTAAAAAA 
ATAACATGCTGGTCAGGTTGCAGAGAAAAGGGAATGCTTATACAACTGCTGGTGGGAGGTAAATTAGTTCAGCCACAGT 
GGAAAGCAGTTTGGCTATTTCTCAAAGAACTTAAAACAGAACTACCATTCAATCCAGCAATCCCATTACTGGGTATATG 
Fig. 9.10 



WO 2004/028341 



PCT/US2003/029906 



29/373 

CCCAAASGJ^TAGAAATT6TTCTACCATATAGAC^(^TAC^TGCTTATGTTCATTGCAGCACTATTCGCAGTAGCAAA.G 
ACATGGACTCAACTTAGATGACCGTCAGTGATGGACTAGATAAAGGAAATGTGGTTCATATATACCACAGAATACTATG 
CAGCCATAAAAAAGAATGAGAGATCATGTCCTCTGCTGGAAGATAGATGGAGCTGGAGGCCATTAACCTAAGCAAATTA 
ATATGGGAGCAGAAAACCAAATACCACATGTTCTCATAAGTGGAAGCTAAACATTGAGTACACATGGACACAAAAAAGG 
GAACAAGAGACACTGAGACCTAGTTGAGGGTGGAGGGTGGGAGGAGGGTGAGGATTGAAAACTACCTATGGAGTACTAT 
GCTCATTTTCTGGGTGATGAAGTAATCTGTACCCCAAACTCCTATGACATGCAGTTTACCCATAAAACAAACCTGCACA 
TGTACCCCCCGAACCTAAAATAAAAGTTGGAATGGCAAAAAAAGAAATGCTAAAAATATATTATTTCATTATCCCAATA 
AGCTCTTACAGTAATTTTTTTATCTGTGTGGCTTTTTTGGGGGGTATATCTCCAGTATAATTTAAAATAATCAGTTAAT 
TTTTGTTTTCTGGATTCAGTCATCTTTACTACCATATTAAATTATTTCGAAGACATATTTTTTTTCTCCACATTTTAGC 
ATCTCTGAAACTAGAATGCATCTTTCAATTAAGGATGTATCACAGTTTAATTGGAAGCATTTTTTTTGTAGTGGTAGAA 
AAATTAGTTGTGTCCTAGATTTAATAAAATGTGGCATTTTATTTTTATTTTCCAAGGACAGATAATGGAAGGTGGTTCA 
TTTGTTTATGCTTTGAGTAAGCATTCCTGAGTATTCTCTGAGCTTCTTTTCTGTCCCAATCTTTTCTATGCAAGTCTAT 
CTTCTATCTTGTTCATTTATTTATTCATTCTCTGCAATTAGTAGAAGTATTTAACAGAAGGTAAAAACATTTGAAATTT 
TTTTACTCTNCTCTCCTAAATTTCTATGCATATGACTTTATACCTGGTCAGGCCAAAGAATTTTTGTGTAGCAGGGGAT 
GGGAGAAGGAGAAATTATGGGAATAGTGGTGGGATTAGGACTTTTATAACAAGAATGCAAAGAAGAACCAGTGTTCAGC 
TTTTAATTACTGTAGGATGTTTCTAATAATGCTGGCAATGAGGAAAGCTTGACTTTGTCAGGAGAAGGAAGGATTTTCT 
AAATTTCTTTAAAGCTCAGATATGTAGTAAAAGAAAAATTTCTAGAATTTCTTCCAGAGTCTCAAGGTACTGGTTTATC 
TAGAAAGAATGATTTGGATTAGAGCAAGTAGATGCCCTCCCCTTTTGGTCTCATGGAATAAGAGTCCCTGTTTTTTCCT 
TAAGGTCCTTGCTTTTCCCCTTCTTAGGACTGTGTCTCAAATGGGGTGAATGTAGAAACATCAGGAAAGGCATGGAGGA 

AGGCTTCAGGTCTGGGACACAATCAATAGTGAGAGAGCAATGACATGGAGGTAACCTTGGAGACAGCTAGAAGGATTGA 
GACTGAGGATGTGCTCCTGGCTCTCCAGGGCCTGCGCTTGGTGTGCAGGGTATTGTGTGGGTTTCCATGCCTGGAGCTT 
TTGTACTGCCTCAGGGACCTCTGAGGCCAACAGATCAGAAAAGGCTGTATCAGAGTGAAGAGACTGTAATAGAAGGAGC 
CTTTAAGACTAGAGGCCAGGATCAGTTTCTAGTAGTGTTTGTCAGCATTTTCCACCCCAAACCAAGTGTGAACAGTTTT 
ACTCATTGTAACTGGTCCAGGGAGCTGAGCAACTTACCTACCTGCAGTAGAATACAGTGGAGATTCAGAGAACATCTCT 
TGAATCTGAGGTCTGCCTCTCTCTGTCTCTGTCTCTCTCTCTCTCTGTCTCTCCCTTACTCTGTCTCTGTCTCCTTCCA 
AAAAGAATAAAGTAAATGTCTTCACATACCTAGATGCCATCTTTGGGAGGAGAAGAGGGTAGGGACAGAACTCTGAAAT 
GCAAGTGTATCTGTTTGGGTTCAATCAGAAGATAGAGAACATACAGTAATCTGAACAGGGGAATTTTAATATAAAGATA 
ACTATTAATATAAATATAATTACTAAACAAAAATAAAAGAGTAGCTATAAGATGTAAGAAAACACATTATTGTACCCTG 
TGACTGAATGAGAGTAGTCAGGAAAGACAAACTCGGAAGGAGAGCCCTCTTCTTGAGGCTGGAGTTCAGACCTCACTGG 
AGAACACGAGATGCAGATCTCTGGATGTTAGAGGAGTTTCCCTGGTTTGCCCATGCCAGAGCTGGTCTGTAGTCACTGG 
GCAAGCAGAAGTAATCCTCTGGAGTGCAGGTGGGGCACAGGTGAGCTGCAGCTGGTGGCTGGGTGGGTACGCATGTAGA 
GAGAATGGGGATGCTGGTGGCAACCCTCTGGGGAGTGGCAGTTTTCAGTTACCCATGGCTGTGTAAGAGGAGTGTGCTG 
AGGGTTTGGGGGTACCAGTGTAGGCAAGAGGCCTAGAGTGTGCAGTATGCAGATTGTGAGGGTGTGGGAAGGTGATCAG 
GAGTCCTGGCCTACGCTGTAAGGTGGCCAAGGGACTGCACCTTCTGGACTAATGGCTGAGGCAGAACACCACTGGAGTC 
CTCACACCCACACCGCTGGCCCACTGTGCAGCAGCAAGAAACAGCAGAAGAGTCATTTCCTCCGGCATTGCCCCTCCAG 
CACCTTTAACTGTGAGAGTTTAGTATCATACACACTATAAAGGAGAAATGCTTAAAGGAATTCTGTTCATTATCACAGA 
GCATGTATTGAATGGTGAATTTGGAACTGAAAGGTGGTAAGTTGATAACTGGCACAATAAATCTTTATTCAGAAGAGAC 
TAAATCATCCAAAAGAAATTCTAACAGCTGGCACTCTTTTAATGGGCTTCCAATGAACAGAGTTGTTGGATTAACCAAT 
GCATTCTGTATCCTCCATAAAATTGTATATAGATTCATGTCCACTGTGTGGTGTTGACTCATAGCCAGTTGGCTGTGCT 
CTAGTATACCATTGTACCTATGTTTCCATACCATTTGGGAGCTGTGTTTATTCTCCATATGTTTATACTAGTTGTATTA 
AGTATCTATTTATTCCAAGTCTATTTATAGTAGTTGTATTAGTTTTCTATTTTCTAACATATTTTTATTTCTATTTTAT 
AACAGATAATCTGAAAACTTAGTGACTTAAAACAACAATAACAACAGTGGACATTTAGTCTGCCACAGTTTCTGCAAAT 
CTTGAATTCTGXTTTGCATAATCTGGGTAGTTCTGACTTGGGGGTTTCTCAGATGTTGCATTCGAGTTACTGGATGGGC 
CTGCAGTCATCTGAAGACTTGACTGCAGTTGTAGGAAGGAATTCCAAAATGGCTCACTCATGTGGTTGACAAGCTGATG 
AGGGCTGTTGCCAGGAGCGTCAGTTTGTTGCCATGGAGATATCTCCACTAACTGAGTACCCTCATGACATGACAGTTGG 
CTTACCCCAAGTTGGGTGATCTTAAAGATAGTGAGGCAGAAGCCACAATGCCTTTTATAACAGTCTCAAGAAGTCACGA 
AGTGTCATTTCTGCAATATCCTGTTGGTTACACAGCTCACCCTTTTTAATGTAGAAGAGGACCACACAAAAGTGTTAAT 
ACCAGGAGAGGCCACTGGAAGCTGTCTTGGCTACTGGCTACCACACTAATATCTGTTATTGTAATCACAAAATTTAATT 
AAATACCATAAAAACAATTGAAATATGAATATAAAAGTATTTTTTTATAAAAACTAAGTGCTTTCAAAAAACTTCTTAA 
AGTATAAAAAAATCTGTTGTATAAAATGAGGCTAAGACAACTAAGAAATTGAGGATATTTTGTAAAAATCTGGATGGAT 
TCTGCTCCCAAGTAACTTTGCAAGTGACATGAACTTTTTTTATTCCACTTTAAAGAAATTAATTGGTGATGCAAAAAGT 
TTTGGAGTAATAAATGGCTTGAATGTTAAGGGAAAAAAATACCCAACCCAGCATGATACCCATATACTAAGCACCATTA 
GGGAGAAATTATCTTGCTGTTCTAAAGAGTAATGAAGTTAATGTCAATTCTTGAGAGATAACATTTGATTGAAGAACAA 
GTCTACAATACCACATCATAAGCTATTATCTACAAAAATGGTAATAAGAGCATAGGTATGAGGTTTTAATAAATAATAT 
TTTACAACAATCAGTAATATTTGCAGCAATGCAACTAGAGTAAAAAATTGCTGTTATTGGCAAATTGACAAAAGAGGTT 
TTAGAAATAAAAAATATATTATTAATCTAACTACAGTACCAAAAATAAATTTGGAAGAATACTGAAGTTTTCATCTATC 
ATGACAGTAGAGATTAAAAAAAAATCAAAAAACAACCACCCAAGCCATGGTGCCTATATCAGTTTTCAATTGTAGCTTA 
ACCAAAATCACCCTAAAATTTAGTAGTTTAAATAAATGGTTTATACAACAATCATATTATTATCTCTCGGGCTCTCTGT 
GAGTCAGGAATTCAGACAGAGTACAGTAGGGATGATGGGTTATTTTCCCACTGTGTATAGAGCCTCATCTAGGAAGACT 
TGTAGGCTGGGAATGACTCAACAGTTGGGGGTCTGGAATCATCTGGTGGAATCTACATTCACTTGTATTGCAGTTGATT 
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CTGCTTATCATTTGGAATTCCAGCTGGTCTTGCTAAAGCA.CATACACATGGCTCTTCCATGTGACCTCTGTGTTTGTTT 
GGGCTTCCTTACAGC^GGGTGGGTGCCTTACAAGAATAAACATCACTGAGAAAA.CCAGAAGAAAGCTGTATTGCCATTT 
AGGACCTTGCCTTTGGAAGTCTCACAGCTTTACTCCCTTTGTAGGCTCCATCTTGCTCAGATTCAGGTGGAGGGACCAT 
ATACACCACATCTTGATAGGAGGGTGGGTATCAAAGTCACACTGTAAGATGGTCATGCAGGATGGGAAATACTATTGTG 
GCAGTCTTGGAAACTGCAATCTGTGCACATACACACACACACACACTGGGAACAATCTTACTTCCTAACTGTATGAACC 
TTAAGGATGAAGATATGTAAAGGCCATATTTTTACCACTGAATATCATGAGAAA.GTGTTTTAGTTCCATTTTGAAAAGA 
TGGAATATGAGAAGATGAGTTTATAGAATTGATAASATTCCTCGTTGATATGGTTTGGCTCTGTGTGCCCATCCAAA.TC 
TCATGTTGAATTGTGATCCTGAGTGTTGGAGGAGGGGCTTGGTGGGAGGTGATTAGATCATGGAGGCAGATTTCCCCCT 
TGCTGTTCTCATGATAGTGAGTTCTCATGAGACCTGGTTGTTTAAAAGTGTGGCACTTCCCCATTCTCTCACTCTCTGT 
CTCCTGCTCCACCATGGTAAGTCATGCTTGCTTCCCCTTCGCCTTCTATCATGACTGTAAGTTTCCTGAGGCCTCCCAG 
CCATGCTTCCTGTGCAGCCTGAAGAACTATGAGTCAATGAAACCTCTTTTCTTCATAAATTACCAAGTTTCAGGTGGTT 
CTTTTTAGTTTAGTTGAGAACTAATACAGAAAGTTGGTACCAGAGAAGTGGGGCATTGCTATAAAGATACCTGAAAATG 
TGGAAGTGACTTTGGAACTGGGTAATGGGCAGAGGTTAGAAGAGTTTGGAAGGCTCAGAAGAAGACAGGAAGATGGGAA 
AGTTTGGAACTTCCTGGGGACTTGGTGAATGGTTATGACCAAAATGCTGATAGTGATATGGACAGTGAAGTCCAGGCTG 
AGGTGGTCTCAGATGGAGATGAACTTGTTGGGAACTGGAATAAAGGTCACTCTTGCAATGCTTCAGCAAAGAGACTGGC 
AGCATTGTGCCCCTGCTCTAAAGATCAGTGGAGCGGCTGGAGCCAAGATGGCAGAATAGGAACAGCTCCGGTCTACAGC 
TCCCAGTGTGAGCGATGCAGAAGACAGGTGATTTCTGCATTTCCATCTGAGGTACTGGGTTCATCTCACTAGGGAGTGC 
CAGACAGTGGGCGCAGGTCAGTGGGTGCAGCACACCGTGTGCGAGCTGAAGCAGGGTGAGGCATTGCCTTACTTGGGAA 
GTGGAAGGGGTCAGGGAGTTCCCTTTCCTAGTCAAAGAAAGGGGTGACAGATGGCACCTGGAAAAGCGGGTCACTTCCA 
CCCCAATACAGTGCTTTTCAGATGGGCTTAAAAAATGGCACACCAGGAGATTATATCCCGCACCTGGCTCGGAGGGTCC 
TACGCCCATGGAGTCTCACTGAATGCTAGCACAGCAGTCTGAGATCAAACGGCAAGGTGGCAGTGAGGCTGGGGGAGGG 
GAGCCCGCCATTGCCCAGGCTTGCTTAGGTAAACAAAGCAGCCAGGAAGCTCGAACTGGGTGGAGCCCACCACAGCTCA 
AGGAGGCCTGCCTGCCTCTGTAGGCTCCACCTCTGGGGGCAGGGCACAGACAAACAAAAAGACAGCAGTAA.CTCTGCAG 
ACTTAAATGTCCCTGTCTGACAGCTTTGAZVGAGAGCAGTGGTTCTCCCAGCACGCAGCTGGAGATCTGAGAACGGGCAG 
ACTGCCTCCTCAAGTGGGTCCCTGACCCCTGACCCCCGAGCAGCCTAACTGGGAGGTACTCCCCAGCAGGGGCAGACTG 
ACACTTCACACGGCCGGGTACTCCTCTGAGACAAAACTTCCAGAGGAACGATCAGACAGCAGCATTCGCAGTTCACAAA 
AATCCGCTGTTCTGGAGCCACCACTGCTGGTACCCAGGNAAACAGGGTCTGGAGTGGACCTCTAGCAGACTCCAACAGA 
CCTGCAACTGAGGGTCCTGTCTGTTAGAAGGAAAACTAACAAACAGAAAGGACATCCACACCAAAAACCCATCTGTACA 
TCACCATCATCAAAGACCAAAAGTAGATAAAACCACAAAGATGGGGAAAAAACAGAGCAGAAAAACAGGAAACTCTAAA 
AAGCAGAGCGCCTCTCCTCCTCCAAAGGAACACAGCTCCTCACCAGCAACGGAA.CAAAGCTGTATGGAGAATGACTTTG 
ACGAGTTGAGAGAAGAAGGCTTCAGACGATCAAACTACTCTGAGCTACAGGAGGAAATTCAAACCAAAGGCAAAGAAGT 
TGAAAACTTTGAAAAAAATTTAGACGAATGTATAACTAGAATAACCAATACAGAGAAGTGCTTAAAGGAGCTGATGGAG 
CTGAAAGCCAAGGCTCGAGAaCTACGTGAAGAATGCAGAAGCCTCAGGAGCCTATGCTATCAACTGGAAGAAAGGGTAT 
CAGTGATGGAAGATGAAATA4TGAAATGAAGTGAGAAGGGAAGTTTGGAGAAAAAAGAATAAAAAGAAATGAACAAAGC 
CTCCAAGAAATATGGGACTATGTGAAAAGACCAAATCTACGTCTGATTGGTGTACCTGAAAGTGACAGGGAGAATGGAA 
CCAAGTTGGAAAACATTCTGCAGGATATTATCCAGGAGAACTTCCCCAATCTAGCAAGGCAGGCCAACACTCAAATTTG 
GGAAATGCAGAGAACGCCACAAAGATACTCCTCGAGAAGAGCAACTCCAAGACATAATTGTCAGATTCACCAAAGTTGA 
AATGAAGGAGAAAATGTTAACGGCAGCCAGAGAGAAAGGTTGGGTTACCCACAAAGGGAAGCCCATCAGACTAACAGCA 
GATCTCTCGGCAGAAACTCTACAAGCCAGAAGAGAGTGGGGACAAATATTCAACATTCTTAAAGAAAAGAATTTTCAAC 
CCAGAATTTCATATCCAGCCAAACTAAGCTTCATAAGTGAAGGAGAAATAAAATACTTTACAGACAAGCAAATGCTGAG 
AGATTTCATCACCACCAGGCCTGCCCTAAAAGAGCTCCTGAAGGAAGCACTAAACATGGAGAGAAACAACCGGTACCAG 
CCACTGCAAAATCATGCCAAATTGTAAAGACCATCAAGGCTAGGAAGAAACTGCATCAACTAACAAGCAAAATAACCAG 
CTAACATCATAATGACAGGATCGAATTCACACATAACAATATTAACCTTAAATGGAAATGGACTAAATGCTCCAATTAA 
AAGACACAGACTGGCAAATTGGATAAAGAGTCAAGACTCATCAGTGTGCTGTATTCAGGAGACCCATCTCATGTGCAAA 
GACACACGTAGGCTCAAAATAAAGGGATGGAGGAAGATCTACCAAGCAAATGGAAAGCAAAAAAAAGCAAGAGTTGCAA 
TCCTAGTCTCTGATAAAACAGACTTTAAACCAACAAAGATCAGAAGAGACAAAGAAGGCCATTACATAATGTCAAAGGG 
ATCAATTCTACCAGAAGAGCTAACTATCCTAAATATATATGCACCCAATACAGGAGCAGCCAGATTCATAAAGCAAGTC 
CTGAGTGACCTACAAAGAGACTTAGACTCCCACACAATAATAATGGGAGACTTTAACACCCCACTGTCAACATTAGACA 
GATCCATGAGACAGAAAATTAACAAGGATGTCCAGGAATTGAACTCAGCTCTGCACCAAGCGGACCCAATAGACATCTA 
CAGAACTCTCCACCCCAAATCAAAAGAATATACATTTTTTTTTTCAGCACCACACCACACCTATTCCAAAATTGACCAC 
ATAGTTGGAAGTAAAGCTCTCCTCAGCAAATGTAAAAGATCAGAAATTATAACAAACTGTCTCTCAGACCACAGTGCAA 
TCAAACTAGAACTCAGGATTAAGAAACTCACTCAAAACTGCTCAACTACATGGAAACTGAGCAACCTGCTCCTGAATGA 
CTACTGGGTACATAACGAAATGAAAGCAGAAATAAAGATGTTATTTGATACCAATGAGAACAAAGACACAACATACCAG 
AATCTCTGTGACACATTCAAAGCAGTGTGTAGAGGGAAATTTATAGCACTAAATGCCCACAAGAGAAAGCAGGAAAGAT 
CCAAAATTTACACCCTAACATCACAATTAAAAGAACTAGAAAAGCIAAGAGCAAACACATTCAAAAGCTAGCAGAAGGCA 
AGAAATAACTAAGATCAGAGCAGACCTGAAGGAAATAGAGACACAAAAAACCCTTCAAAAAATTAATGAATCCAGGAGC 
TGGTTTTTTGAAGAGATCAACAAAATTGATAGACCGCTAGCAAGACTAATAAAGAAGAAAAGAGAGAAGTATCAAATAG 
ATGCAATAAAAAATGATAAAGGGGATATCACCACCAATCCCACATAAATACAAATTACCATCAGAGGATACTACAAACA 
CCTCTACACAAATAAACTAGAAAATCTAGAAGAAATGGATAAATTCCTGGACACATACACCCTCCCAAGACTAAACCAG 
GAAGAAGTTGACTCTCTGAATAGACCAATAACAGGATCTGAAATTGTGGCGATAATCAATAGCTTACCAACCAAAAAAA 
GTCCAGGACCAGATGAATTCACAGCCGAATTCTACCAGAGGTACAAGGAGGAACTGGTACCATTCCTTCTGAAACTATT 
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CCAATCAATAGAAAAAGAGGGAATCCTCCCTAACTCATTTGATGAGC3CCAGCATCATCCTGATACCAAAGCCTGGCAGA 
GACACAACCAAAAAGAGAATTTTAGACCAATATCCTTGATGAACATTGATGCAAAAATCCTCAATAAAGTACTGGCAAA 
CCAAATCCAGCAGCACATCAAAAAGCTTATCCACCATGATCAAGTGGGCTTCATCCCTGGGATGCAAGGCTGGTTCAAT 
ATATGCAAATCAATAAATGTAATCCAGCATATAAACAGAACCAAAGACAAAAACCACATGATTATCTCAATAGATGCAG 
AAAAGGCCTTTGATAGAATTCAACAACCCTTCATGCTAAAAACTCTCAATAAATTAGGTATTGATGGGACGTATCTCAA 
AATAATAAGAGCTATCTATGACAAACCCACAGCCAATATCATACTGAATGGGCAAAAACTGGAAGCATTCCCTTTGAAA 
ACTGGCACAAGACAGGGATGCCCTCTCTCACCACTCCTAGTCAACATAGTGTTGGAAGTTCTGGCCAGGGCAATTAGGC 
AGGAGAAGGAAATAAAGGGTATTCAATTAGGAAAAGAGGAAGTCAAATTGTCCCTGTTTGCAGATGACATGATTGTATA 
TCTAGAAAACCCCATNGTCTCAGCCCAAAATCTCCTTAAGCTCATAAGCAACTTCAGCAAAGTCTCAGGATACAAAATC 
AATGTACAAAAGTCACAAGCATTCTTATACACAAATAACAGACAAACAGAGAGCCAAATCATGAGTGAACTCCCATTCA 
CAATTGCTTCAAAGAGAATAAAATACCTAGGAATCCAACTTACAAGGGACGTGAAGGACCTCTTCAAGGAGAACTATAA 
ACCmrrGCTCAATGAAATAAAAGAGGATACAAACAAATGGAGGAACATTCCATGCTCATGGGTAGGAAGAATCAATATC 
ATGAAAATGGCTATACTGCCCAAGGTAATTTATAGATTCAGTGCCATCCCCATCAAGCTACCAATGACTTTCTTCACAG 
AATTGGAAAAAACTACTTTAAAGTTCATGTGGAACCAAAAAAGAGCCCGCATTGCCAAGTCAATCCTAAGCCAAAAGAA 
CAAAGCTGGAGGCATCACGGTACCTGACTTCAAACTATACTACAAGGCTACAGTAACCAAAACAGCATGGTACTGGTAC 
CAAAACAGAGATATAGATCAATGGAACAGAACAGAGCCCTCAGAAATAATGCCACATATCTACAAGTATCTGATCTTTG 
ACAAACCTGAGAAAAACAAGCAATGGGGAAAGGATTCCCTATTTAATAAATGGTGCTGGGAAAACTGGCTAACCATATG 
TAGAAAGCTGAAACTGGATCCCTTCCTTACAGCTTATACAAAAATTAATTCAAGATGGATTAAAGACTTAAATGCTAGA 
CCTAAAACCATAAAAATCCTAGAAGAAAACCTAGGCATTACCATTCAGGACATAGGCATGGGCAAGGACTTCATGTCTA 
AAACACCAAAAGCAATGGCAACAAAAGCCAAAATTGACAAATGGGATCTAATTAAACTAAAGAGCTTCTGCACAGCAAA 
AGAAACTACCATCAGAGTCAACAGGCAACCTACAAAATGGGAGAAAATTTTTGCAACCTACTCATCTGACAAAGGGCTA 
ATATCCAGAATCTACAATGAACTCAAACAAATTTACAAGAAAAAAACAAGCGACCCCATCAAAAACAAAAGCCAAAATT 
GACAAATGGGATCTAATTAAACTAAAGAGCTTCTGCACAGCAAAAGAAACTACCATCAGAGTCAACAGGCAACCTACAA 
AATGGGAGAAAATTTTTGCAACCTACTCATCTGACAAAGGGCTAATATCCAGAATCTACAATGAACTCAAACAAATTTA 
CAAGAAAAAAACAAGCGACCCCATCAAAAACAAAAGCCAAAATTGACAAATGGGATCTAATTAAACTAAAGAGCTTCTG 
CACAGCAAAAGAAACTACCATCAGAGTCAACAGGCAACCTACAAAATGGGAGAAAATTTTTGCAACCTACTCATCTGAC 
AAAGGGCTAATATCCAGTATCTAC^TGAACTCAAAC^U^TTTACAAGAAAAAAACAAGCGACCCCATCAAAAAGTGGG 
TGAAGGACATGAACAGACACTTCTCAAAAGAAGACATTTATGCAGCCAAAAAACACATGAAAAAATGCTCACCATCACT 
GGCCATCAGAGAAATGCAAATCAAAACCACAATGAGATACCATCTCACACCAGTTAGAATGGCGATCATTAAAAAGTCA 
GGAAACAACAGGTGCTGGGGAGGATGTGGAGAAATAGGAAAAGTTTTATACTGTTGGTGGCACTGTAAACTAGTTCAAC 
CATTGTGGAAGTCAGTGTGGCGATTCTTCAGGGATCTAGAACTAGAAATACCATTTGACCCAGCCATCCCATTACTGGG 
TATATACCCAAAGGATTATAAATCATGCTGCTATAAAGACACATGCACATGTATGTTTATTGCAGCACTATTCACAATA 
GCAAAGACTTGGAACCAACCCAAATGTCCAACAATGATAGACTGGATTAAGAAAATGTGGCACATATATACCATGGAAT 
ACTATGCAGCCACAAAAAATGATGAGTTCATGTCCTTTGTAGGGACATGGATGAAATTGGAAATCATCATTCTCAGTAA 
ACTATCACAAGAACGAAAAACCAAACACCGCATATTCTAACTCATAGGTGGGAATTGAACAATGAGAACACATGAACAC 
AGAAAGGGGAACATCACACTCTGGGGACTGTTGTGGGGTGGAGGGATGGGGGAGGGATAGCTTTAGGAGATATACCTAA 
TGCTAAATGATGAGTTAATAGGTGCAGCACACCAGCATGGCACATGTATACATATGTAACTAACCTGCACATTATGCAC 
ATGTACCCTAAAACTTAAAGTATAATAATAAAGTAAAATAAAAAAAAAAAGAAGTTTTACATATAAAAATAAATACATA 
TGTAAAGATCTGTAGAATTTTGAACTTGAGAGAGATAATTTAGGGTATCTGGTGGAAGAAATTTCTAAGCAGCAAAGCA 
TTCAAGAGATGGCCTGACTGCCTCTAAAAGCCTAATTCATTTGCATAAACAAAGAAATGACCTGAAACTAGAACTTGTA 
TTTAAAAGGGAAGCAGAGCATAAAAGTTTGGAAAATTTTCAGCCAGACCATGCAGTAGAAAAGAAAAACAATTTTCTAG 
GGAGGAATTCAGGGCTGCAGAAATAAGCATAAGTAACAAGGAGTCGAATGTTAATAGCAAAAACAATGGGGAAAATGCC 
TCCAAGGCATTTCAGAGGCCTTTGTGGCAGCCCCTCCAATCATAGTCCTGGAGGTCTAGCAGGGAAAAATGGTTTCATG 
GACCAGGCCCAAGACCCCGCTGCTCTCTGCAGCCTTGGGACATGGTGCCCTGCATCGCAGCTGCTCCAGTTCCAGCTGT 
GGCTAAAAGGGGCCAAGGTATAGCTTGGGCTGTTTCTTCAGAGAGTGCAAGCTCCAAGCCTTGGTGGCTTCCAAGTGTA 
TTGGGCCTGTGAGTGTGCAAAAGGTAAGCGTTGAGGTTTGGGAACCTTTGCCTAGATTTCAGAGGATGTATGGAAACTC 
CTGGATGTCCAGGCAGAAGTGTGCTGCAGGGGTGGAGCCCTCATGGAGACCCTCTTCTAGGGCAGTGCAGAGGGGAAAT 
GGGAAATGTGGGGTTGGAGCCCCCACACAGAGTCCCTCCTGGGGCACTGCCTAATGGAGCTGTGAGAACGGGGCCACCA 
TACTTCAGACCXCAGAATGGCAGATCCACTGACAGCTTGCTCTGTGTGCCTGGAAAAGCTGTAGGCACTCAACACCAGC 
CTGTGAAAGCAGCCATGGGGGCTGTATTATGCAGAGCCACAGGGGTGGAGCTGCCCAAGGACTTGAGCCCACTGCTTGC 
ATCAGTATAACCTGGATGTGAGACATGAAGTCAAAGGAGATAATTTTGAAGCTTTGAGATTTAATGACTCCCCTGCTGG 
GTTTTGGACTTACATGGAGCCTGTAGCCCCTTTGTTTTGGTCAATTTCTTTCTTTTGGAATGGGAGAACTTACTCAATG 
CCTGTACTCTCATTGTATCTTGGAAGTAACTAACTTGTTTTTGATTTTACAGGCTTATAGGCAGAAGGGACTTGCCTTG 

GTTAAGACTGTTGGGAAGGCATAATTGTGTTTTGAAATATAAGAAGGATATGTGATTTGGGAGGGGCCAGGACAGAATT 
ATATGGTTTGGCTTTGTGTCCCCACCCAAATCTCATGTTTAATTGTGATCTTAAGTGTTGGAGGTGGGGCCTTGTGGGA 
GGTAATTAGATCATGGGGGCTGATTTCCCCCTTGCCATTCTCATGAGACCTGGTTGTTTAAAAGTATGTAGCACTTCCC 
CCTTTGCTCACTCTCCTGCTCCACTATGGTAAGACATGCTTGCTTCCCCTTTACCTCTGCCATGATTATAAGTTTCCTG 
AGGCCTCCCAGCCATGCTTCCTGTACAGCCTGCAGGACTGTGAGTCAATTAAAACTTTCTTCTTATACCATTTGATCCA 
GCAATGTCATTACTGGGTATATACCCAAAGGATTATAAATCATTCTACTATAAAGACACATGCATACGTATGTTTATTG 
CAACACTATTTACAATAGCAGAGACATGGAACCAACCTAAATGCCCATCAATGATAGACTGGATAAAGAAAATGTGGTA 
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CACATACACGATGGAATACTATGCAGCCATAAAAATGAATGAGATCATGTCCTTTGCAGGGACATGGATGAAGCTAGAA 
GGCATAATCGTCACCAAACTAACACAGGAACAGAAAA.CCAAATATCGCATGTTCTCACTCATAZVGTGGGAGTTGAACAA 
TGAGAACACATGGACACAGAGAGCGGAAAAACACACATCCAGGCCTGTTGGGATGTGGGGGGTGAGGGGAGGGAACTTA 
GAGGATAGGTCAATAGGTGCAGCAAACCACCATGGCACATGTGTACCTATGTAAGGAACCTGGACATTCTGCACATGTA 
TCCCATTTTTTAGAAGAAA.TCAAACAAACAAACAftAAAACTCATTTCCTTGTAAATTGCTCAGTGTCAGGTAGTTCTTT 
ATAGTAATGTAAGAAAAGACTAACATCAAAGGTCACTATTCACAGTGCAGTACTGGAGTGAAATGTGTTAAGAAAAAGA 
TTTCCTAAACTTGGAAATAGCCATATTGGAGAA^TGTGCAACAGATCCATCATTGATGATTTAATTATTTAAGGCTGTT 
AACTTTGATTTAACGCTATTGATTGGGATATTTACAA.CTCTATGCATAGATGGTGACTTATGAAAACTGAGAGTGGTGC 
AAATAAATTCTTCCCAGTAGAAAAGAAGACTCCAGGGGATATAGTTAATGCAAGACATTAACCAGTTTTATATCTCTTT 
TAGCATTTTTTATTCAGTCATCTTTTTTCAATAACTATAAATACTTCTGCTTCTGCTGTATTCTTTTTTCTCACCTTTT 
CTATTTTATTGGTTCCCATAATAATGAGTTAAATAAATCTTTGATACATGCTTACTTTATTTTATATGAGAGTCAGGTT 
TTTAAAATTATACTTTGACAAATGAAAGTCCTCAGTGAACATGTACTACATCTTGAAAAAAGGGATGGCCTGGGGCTGA 
TAATACTATAAAACAAGAGTTGACAGACTATGGCCCCATGGGTCAAATGCACTTGTAAGAACGTTTTATTGGAACATAG 
ACACACTCATTGATTATGTCTTGTCTATGGGTTTTGTTCTGCTATAGCAGAATTGAGTAGTTGCAACTATGATCATATG 
GCCCATAAGGCCTAAAATATTTATTATCTGGCCTTTTACAGAAAAATTTTGCTAAATTCTGTTATAGGAAATCCTGAAT 
TTTAAGACTAATCATGAACATAATTTGTTAATCGTTCTCAGAAAATTGACAGCACTAATGATTTATAAGACATCAAACA 
ATAGAATATTTAATTTGATTTACTAGAAAATTATGAATAATGCAGAATAATATATACTCTGAATTAAACTTATTGATCT 
CAATTTGGAAAACAGAAAACAATGAAGAGATATAATCAAATCTAGAGCCAAAAGTGGCCAATAACTACCTAAATATTAC 
CATATATTAAACATCAGATGGAATCAACTGTCAAGAATATAATTAAAAAGGTGGAAGGACTATGCTGTGAAAAAAATCT 
ATCATCTTAACAACTTGAACTCATTTTTATTAAATGTATATACATTTAGTTTAAATGAAAATATAGTATTTGTGTTATA 
TACTTTATTTCTCACTTTGACTTTTTAATTAAATATGTCTTGATTTCATCAGATAAGAAGGCATCTGGTGTATTAAGTT 
TTGTTAATTGAAAAATCTCAACTTTTTTATTGCCCAGCAGGGTAGAGGCTTGCTCAGAAGCTTGGACTAGCAAACATAA 
CTAGCTTTTTTTTTTTTTTTTTGTCTTTCCTTCTCTTTTCTCTCCTGCCACCTTAATGTAGGGTGAATGAATTTGCCAC 
CTCAAAGCTATCTACAATGGGTCAGGCAAAATAACCACAATATGGGTTTGTACATAATTTGGGAAGGAGTTCTTCTCCT 
GTCCCTTCTTCCTTTGGCAATGCCTCTTAAATCACAGTTGTGTTGGTTGAACAGCTCTATGAATATATGAAAAGCCACT 
GAATTGTGCACTTAATTGGGTGAGTTGCATGGTATGTAAAATACATCTTAATAAAGCTGACACCCCAAGAAAATCACAG 
GAGAaAAAAARTCGTACCGAGTTAATGGTATATAATGAAAAAGAAAAATTGATGTTCAGTGCCTACTGTGTACTAGAAA 
CTTACAAATGGACAGATATATGAGTATCAAAATCAAAAGTGCACAGCAACCTAAAACAGCTCTGTCACCCAGGCTGTAG 
TGCAATGGCCTGATCATGGCCTATTGCAGCCTTTGCCAAAGGAGCTCAAGGGCTCCTCCCACCCCAGCCTTCGGAGTAG 
CTGGGACTACAGGCATGCACCACCATGCCTGGGCTAATTTTTTTTTTTTTTTTTTTGTAGAGATGGAGTTTTATCATGT 
TGTCCAGGCTGGCCTTGCACTCCTTGACTCAAGCCATCTGCCCATCTCAGCCTCTCAATGTGCTGGGGTTAGAGGGATG 
AGCCACCATGTCTAGCATAGAGTTGTATTTTCTAGGTTTAAAGTAATTAAATTATGGATCTGCAAGCCCAAATAATTTT \ 
TATAAGTTATAATTTTTCTTATTAATTATAAAGTATTCCCAGGGACTCTGTGAAGTCCTGTTATGTCTGGGCTCACGTA 
TGAGGCACACAAGGCAGGCAGTAATGAGACTGCTTTTAATCTGTAAATATATAAGTAAACATTCAAATTAATTCCATTA 
TTTTAAAGAGTGAGATTAAGAAATGTTAAAATGCACTCATTTTAACAATGTTTCCATTGTGCAAAACATTTTTGGCATT 
ATTTGTCTTTTTCAGGCAGGAAAACCAGTGTCAAaACTTTATAATCATGTCTTATTTCTGTGTGTATGTGTCCACATAA 
AGTATTAATTAGCATCATTGCTTGTTTCCAAATGCCTTTTGTCTGTTTCAAAACTCAAATCTACCATTAAAGGAAAAAA 
AAATTCACACAATTGAGAATATTCCAAAGAATGGGCCTAATGGGGATCACAGAACTGATTGGAAGACTGAGACTGAAGA 
TCTAGGCTCAGAAATTTGGCATGAATCTTGGCAGTAGGTGACACAGTTCAGGTCACACCACAAAGCAATCTGGTGTAGC 
ATGTCTCACTGGCATGGCCACCATTAGACTTTATCCTCACTAGCACCAATTGGCAATGGAGTGTTGTACCACTTCCTTT 
AGATGCAGTCATCCCAGGTGGGAGTGTTCGTGCAAGCCAAGCTTATGTGCCATGCACCAGATGTCAGTGGATGGGGGTG 
TGTGAATCTGTTAGGTAGCAGAGCACAGTTTGCCACCAAAATATACACAATGTAGCATTTCCCCACAATTGCCCATTAA 
AAATCTTTTACATTAAGCATTACTGACATTATAGAAGTGTCTTTGGATTCTTTTATTAGTTAAGGTGAGCATATATTAC 
GTTTGTAATTTTAAGTCGAGTACATAATAATTATAAAAGAGAGATTTTTATTCTTTCAAGTTTCAGGTACAGAGATAGT 
CTCTTTGCTTCGATATAGGGTACACTAGAGAGGGTTGTACACCTCAGTTCATTGCTCCACACTCTCCCAGCAGGGAGCA 
TAGAACCTTGACCTTTAGAACATTCCACTTAATGGTGCAATAACCTGTATGCAGTGTAAGCTGGTAGGAGAAATCAAGT 
AAGAAGAGGAAAGAAATGGCCATAAAATGCCCACACATTTCCTCTTCGCCCCCACCCGCCCCTCCAATCATAAGTGATG 
CTCCATTGGGCACTCTTTACCTCAACTTAAGTTTCACCTTTTTCTGGTTTGGAAAGGGAAAACTACGTTTTTTTGTTTT 
GAGACGGAGTCTTGCTCTGTCACCCAGGCTGGAGTGCACTGGTGCGATCTCGGCTCACTGCATCCTCCCTCCCAGGTTC 
AAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGTGCCCGCCACCACACCCGGTTAATTTTTGTATTT 
TTAGTAGAGACGGGATTTCACCATGTTGGCCAGGATGGTCACGAACTCCTGACCTAAGGTGATCTGCCCTCCTTGGCCT 
CCCAAAGTACTGGGATTACAGGCGTGAGCCACCGCGCCCATCCAAACTACATTTTTAAAAAAAGTTAAAAAGCAAAAAC 
GAAACAAAAGTTGGGAAGGCAAGTGTTCTGTTCCATTTCATTAGGAGGCTGACTCTCTAGGAACCTCTCCTGGTCGCTG 
GGACCATTGTTACAAGGTTGAGAACTGTGAGTGTACGGAAACCCAGGGGAAACATTTTTCCTCATTTACTTCTCAAAAT 
AGAGGTAGGAATAAGGCATGGAAAAATATAAATGAGTAAATATAATCCTTGTTACCTTGGAATAATTGGTGATAAAGTG 
CAGGTGCATCTTATTTTCATTCTATCAAGTCGTTTTCTAATTGGATGTTCTTGAAACAGTGGCTCATTGCTTGTACTTG 
TTCACTCCTATTTTCTTGCTACTATCCTGTTTTGGGGGCAGGGCAACTCTACCCTGGGGAACGATCAAATGTTTAGGCA 
AATATATCCTGGTGTTATAAGCTCATTAAATTTCTTGTCATTTCTTGCAGTGTGCTGGGAAGTGCTGTTTGTGGCCCGT 
TTTTGCAATGTAGAACCTCTCTTTTGTGAGAGCCATGGAa.GTTCCTTATTTGATAATTAGTCTCTTGCTTTAGGCAGTG 
CCATTAAGAACTCCATATAAGCTGCCAACACTTTGTGGATGTGCAGAACCCCGTAAGCTTCCTATAGCTACTATTGCAA 
GTAAAATTTTCAGATGCTTCTGAAGTCTTACCCACTTATCTTGGCGTAGAGGTTCTCAAGCTTCAGCACTGGAGGATCA 
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CCTGGAATTGCTCGTTAAGACACACATTGCTGGGATCCACCTCCAGGGTGTCAGAGTCAAGTCTGGGGTGAAGCCTGAG 
AATGTGCATGTCTAACCAGTTCCCAGGTGATGCTGATGTTGCTGGTTTTGAGACTATATTTTGAGATTAAGAACTGCCT 
TGGATTAAGAGCTGACCTGCGATCTACAGCTCAAATAGTGAAGTAAACATCCTAAAGAAAATGGAAAAACCAGTGCAGT 
GAGTGATTGAATTACTATTTGTTCAATATCACAGAGAGCATAGTATTACATAAGGGCTTTGGGGAATATTTTAGGTAAG 
TATATATAACTCTTGCCACCTAGGATGTTCATAGTAACTATAAGACAGTATTTTTGTTTTCCAAGTAATTTTAATGATC 
CTGTAGATCCTCTTCCTTTTTGTATATAATATCAATCTAATAGTTTCTTGTTTAATATAAAAATGAAATCTTATTTTAC 
ACAAGCAGCAAGCAGCTATTTTTTCAGATTTTCCCCCTATAATCTAAGGGAAAGTTATTTTAAAATAGAAAAGATGTGG 
GCTTCAAAAAAAGCTTTGCAAATATGTTGCAATAATACGAATGATTTCAGTGTTGAAATCCATTTGTGAAAGCAGGCTT 
TGCTTATATTTTGGGTCCTGCCTTCTATAAAATGCTCAGATTTGCTTTTATTAAGATCATACACTCAGTGACCTGAGGA 
CCAGATGGAGGTTATAAGCAGCTCTTTAAGGCTTCAGAGCTTAGCCTAGAGAGTCAAACAGCTCTTTGAACTGGCGTCT 
CAGCTCTGTCATTTAGGCAAATTGTTTATTTTCTGCAAAGAACCAGCCTTAGGCTTTGTTGATCTACGTATGTATATTT 

ATAAATGCTTAGATCATTGATTATCAAAATTGTGTCTATTCTAATATATATATAATATATATATGATAAGGCTATACAT 
TTTCCCCTTAGCACAGCTTTAGTAGCCTCCAACAAATTTTGATGTGCTGTGTTTTTATTATAAATCAGTTTGAAATATA 
TATTCTAATTTTATTATGATTTCTTGAGCCTATGGATTATATAGAAATATATTTCTTAAATTGTAAACATATGGGGATT 
ATTTGATGTCTCTAAGCCGCAGATTTCCTATTTTATTTTATTTATTTATTTTTTATTATTATACTTTAAGTTTTAGGGT 
ACATGTGCACAATGTGCAGGTTTGTTACATATGTATACATGTGCCATGATGGTGTGCTGCACCCATTAACTCGTCATTT 
AGCATTAGGTATATCTCCTAATGCTATCCCTCCTCTCTCCCCCTACGCCACAACACTCCCTGGTGTGTGATGTTCCCCT 
TCCTGTGTCCATGTGTTCTCATTGTTCAGTTCCCACCTATGAGTGAGAACATGCGGTGTTTGGTTTTTTGTCCTTGCAA 
TAGTTTGCTGAGAATGATGGTTTCCAGCTTCATCCATGTCCCTACAAAGGACATGAACTCATCATTTTTTATGGCTGTA 
TAGTATTCCATGGTGTATAGTATTCCATGGTGTATATGTGCCACATTTTCTTAATCCAGTCTATCACTTTTGGACATTT 

TTATAATCCTTTGGGTATATACCCAGTAATGGGATGGCTGGGTCAAATGGCATTTCTAGTTCTAGATCCTTAAGGAATC 
GCCACACTGATTTCCACAATGGTTGAACTAGTTTACAGTCCCACCAACAGTGTGAAAGTGTTTCTATTTCTCCACATCC 
TCTCCAGCACCTGTTGTTTCCTGACTTTTTAATGATTGCCATTCTAACTGGTGTGAGATGGTATCTCATTGTGGTTTTG 
ATTTGCATTTCTCTGATGGCCAGTGATGGTGAGCATTTTTTCATGTGTTTTTTGGCTGCATAAATGTCTTCTTTTGAGA 
AGTGTCTGTTCATGTCCTTCGCCCACTTTCTGATGGGGTTGTTTGTTTTTTTCTTGTAAATTTGTTTGAGTTCATTGTA 
GATTGTGGATATTAGCCCTTTGTCAGATGAGTGGGTTGCAAAAATTTTCTCCCATTCAGTAGGTTGCCTGTTGACTCTG 
ATGGTAGTTTCTTTTGCTGTGCAGAAGGTCTTTAATTAGATCTCATTTGTCTATTTTGGCTTTTGTTGCCATTGCTCTT 
GGTGTTTTAGACATGACGTCCTTGCCCATGCCTATGTCCTGAATGGTATTGCCTAGGTTTTCTTCTAGGGCTTTTATGG 
TTTTAGGTCTAGCATTTAAGTCTTTAATCCATCTTGAATTAATTTATGTGTAAGGTGTAAGGAAGGCATCCAGTTTCAG 
CTTTCTACATATGGCTAGCCCGTTTTCCCAGCACCATTTATTAAATAGGGAATCCTTTCCCCATTTCTTGTTTTTCTCA 
GGTTTGTCAAAGATCAGAAAGTTGTAGATATGCAGCATTATTTCTGAGGGCTCTGTTCTGTTCCATTGGTCTATATCTC 
TGTTTTGGTACCAATACCATGCTATTTTGGTTACTGTAGCCTTGTAGTATAGTTTGAAGTCAGGTAGCATGATGCCTCC 
AGCTTTGTTCTTTTGGCXTAGGATTGACTTGGTGATGCAGGCTCTTTTTTGGTTCCATATGAACTTTAAAGTAGTTTTT 
TCCATTTCTGTGAGGAAAGTCATTGGTAGCTCGATGGGGATGGCATTGAATCTATAAATTACCTTCGGCAGTGTGGCCG 
TTTTCACGATATCGATTCTTCCCACCCATGAGCATGGAATGTTCTTCCATTTGTTTGTATCCTCTTTTATTTCATTGAG 
CAGTGGTTTGTAGTTCTCCTTGAAGAGGTCCTTCACATCCCTTGTCAGTTGAATTCCTAGGTATTTTATTCTCTTTGAA 

ATTGATTTTGTATCCTGAGACTTTTCTGAAGTTGTTTATGAGCTTAAGGAGATTTTGGTCTGAGACGATGGGGTTTTCT 
AGATATACAATCATGTCATCTGCTAACAGGGACAATTTGACTTCCTCTTTTCCTAATTGAATGCCCTTTATTTCCTTCT 
CCTGCCTGATTGCCATGGCTAGAACTTCCAACACTATGTTGAATAGGAGTGGTGAGAGAGGGCATCCCTCTGTCTTGTG 
CCAGTTTTCAAAGGGAATGCTTCCAGTTTTTGTCCATTCGGTATGATATTGGCTGTGGGTTTGTCATACATAGCTCTTA 
TTATTTTGAGATACGTCCCATCAATACCTAATTTATTGAGAGTTTTTAGCATGAAGGGTTGTTGAATTCTGTCAAAGGC 
CTTTTCTGCATCTATTGAGATAATCATGTGGTTTTTGTCTTTGATTCTGTTTATATGCTGGATTACGTTTATTGATTTT 
CATATGTTGAACCAGCCTTGCATCCCAGGGATGAAGCCCACTTGATCATGGTGGATAAGCTTTTTGATGTGCTGCTTGA 
TTCGGTTTGCCAGCATTTTATTGAGGATTTTTGCATCAGTGTTCATCAAGGATATTGGTGTAAAATTCTCTTTTTTTGT 
TGTGTCTCTGCCAGGCTTTGGTATCAGGATGATGCTGGCCTCATAAAATGAGTTAGGGAGGATGCCCTCTTTTTCTATT 
GATTGGAATATTTTCAGAAGGAATGGTACCAGCTCCTCCTTGTACCTCTGGTAGAATTCGGCTGTGAATGCGTCTGGTC 
CTGGACTTTTTTTGGTTGGTAAGCTATTATTATTGCCTCAATATCAGAGTCTGTTTTTGGTCTTTTCAGAGATTCAACT 
TCTTCCTGATTTAGTCTTGGGAGGGTGTATGTGTCCAGGAATTTATCCATTTTTTTCTAGATTTTCTAGTTTATTTGTG 
TAGAGGTGTTTATAGTATTCTCTGATGGTAGTTTGTATTTATGTGGGATCGGTGGTGATATCCCCTTTGTCATTTTTTA 
TTGCATCTATTTGATTCTTCTCTCTTTTCTTCTTTATTAGTCTTGCTAGCGGTCTATCAATTTGTTGATCTTTTCAAAA 
AACCAGCCTCTGGATTCATTGATTTTTTGAAGGGTTTTTTGTGTCGCTATTTCCTTCAGTTCTGCTCTGATCTTAGTTA 
TTTCTTGCCTTCTGCTAGCTTTTGAATGTGTTTGCTCTTGCTTCTCTAGTTCTTTTAATTGTGATGTTAGGGTGTCAAT 
TTTAGATCTTTCCTGCTTTCTCTTGTGGGCATTTAGTGCTATAAATTTCCCTCTACACACTGCTTTGAATGTGTCACAG 
AGATTCTGGTAXGTTGTGTCTTTGTTCTTATTGGTTTCAAAGAACATCTTTATTTCTGCCTTCATTTTGTTATGTACTC 
AGTAGTCATTCAGGAGCAGGTTGTTCAGTTTCCATGTAGTTGAGCGGTTTTGGGTGAGTTTCTTAATCCTGAGTTCTAG 
TTTGATTGCACTGCGGTCTGAGAGACAGTTTGTCATAATTTCTGTTCTTTTACATTTGCTGAGGAGAGCTTTACTTCCA 
ACTATGTGGTCAATTTTGGAATAGGTGTGATGTGGTGCTGAGAAGAATGTATATTCTTTTGATTTGGGGTGGAGAGTTC 
TGTAGATGTCTATTAGGTCTGCTTGGTGCAGAGCTGAGTTCACTTCCTGGGTATCCTTGTTAACTTTCTGTCTCATGGA 
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TCTGTCTAATGTTGACAGTGGGGTGTTAAAGTCTCCCATTATTATTGTGTGGGAGTCTTAGTCTGTTTGTAGGTCTCTA 
AGGACTTGTTTTATGAATCTGGGTGCTCCTGTATTGGGTGCATATATATTTAGGATAGTTAGCTTTTCTTGTTGAATTG 
ATCCCTTTACCATTATGTAATGGCCTTCTTTGTCTCTTTTGGTCTTTGTTGGTTTAAAGTCTGTTTTATCAGAGACTAG 
GGTTGCAACCTGTGACTGTTTTTGTTTTCCATGTGCTTGGTAGATCTTCCTCCATCCCTTATTTTGAGCCTATGTGTGT 

TTTAATTGGAGCACTTAGCCCATTTACATTTAAGGTTAATATTGTTATGTGTGAATTTGATCCTATCATTATGATGTCA 
CCTGGTTATTTTGCTCGTTAGTTGATGCAGTTTCTTCCTAGCCTTGATGGTCTTTACAATTTGGCATGTTTTTGCAGTG 
GCTGGTACCGGTTGTTCCTTTCCATGTTTAGTGCTTCCTTCAGGAGCTCTTTTAGGGCAGGACTGGTGGTGACAAAATC 
TCTCAGCATTTGCTTATATGTAAAGTATTTTATTTCTCCTTCACTTATGAAGCTTAGTTTGGCTGGATATGAAATTCTG 
GGTTGAAAATCCTTTTCTTTAAGAATGTTCAATATTGGCCCCCACTCTCTTCTGGGTTGTAGAGTTTCTGCAGAGATAT 
CCGCTATTAGTCTGATGGGCTTCCCTTTGTGGGTAACCCGATGTTTGTCTCTGGCTACCCTTAACATTTTTTCCTTCAT 
TTCAACTTTGGTGAATCTGACAACTATGTGTCTTGGAGTTGCTCTTCTCGAGGAGTATCTTTGTGGCATTCTCTGTATT 
TCCTGAATTTGAATGTTGGCCTGCCTTGCTAGATTGGGGAAGTTCTCCTGGATAATATTCTGCAGAGTGCTTTCCAACT 
TGGTTCCATTCTCCCCGTCACTTTCAGGTACACCAATGAGACGTAGATTTGGTCTTTTCACATAGTCTCATATTTCTTG 
GAGGCTTTGTTCATTTCCTTTTACTCTTTTTTCTCTAAACTTCTCAATTCATTTCATTCATTTCATCTTCCATTACTGA 
TACCCTTTCTTCCAGTTGATCGAATCGGCTACTGAAGCTTGTGGATGCATCACTTAGTTCTCGTGCCATGGTTTTCAGC 
TCCATCAGTTCATTTAAGGACTTTTCTACACTGGTTATTCTAGTTAGCCATTCGTCTAATCTGTTTTCAAGGTTTTTAG 

AAAGTCAATCTCCATCCAGCTTTGTTCTATTGCTGGTGAGGAGCTGCATTCCTTTGCAGGGGGAGAGGTGCTGTGATTT 
TTAGAATTTTCAGCTTTTCTGCTCTGTTTTTTCCCCATCTTTGTGGTTTTATTTACCTTTGGTCTTTGATGATGGTTAC 



TCTGTTGGAGTTTGCTGGAGGTCCACTCTGGACCCTGTTTGCCTGATATTACCAGCAGAGGCTGCAGAACAGCGAATAT 
TGCTGAACAGCGAATATTCCTGAACAGCAAATATTGCTGTCTGGTAGTTCCTCTGGAAGCCTCATCTCAGGTGGGTACC 
TGGCCATGTGAGGTGTCAGTCTGTCCCTACTTGGGGGTGCCTCCCAGTTAGGCTACTTGGGTGTCAGGGACCCACTTGA 
GGATGCAGTCTGTCCGTTCTCAGATCTCAGACTCCTTGCTGGGAGAACCACTACTCTCTTCAAAGCTGTCAGACAGGGA 
CATTTAAGTCTGCAGAGGTTTCTGCTGCCTTTTGTTTGGCTATGCCCTGCCCCCAGAGTTGGAGTCTATAGACGCAGGC 
AGGCCTCCTTGAGCTGAGATGGGCTCCACCCAGTTCGAGCTTCCCAGCCACTTTGTTTACCTACTCAAGCCTCAGCAAT 
GGTGGGGCGCCCCTCCCCCAACCTTGCTGCTGCCTTGCAGTTCGATCTCAGACTGCTGTGCTAGCAATGAGCGAGGCTC 
CGTGGGCGTGGGACTCTCCGAGCCAGGCHCGGGATATAATCTCCTGATATGCCGTTTGCTAAGACCATTGGAAAAGTGC 

CCCCTTGTGCTTCGCAGGTGAGGCGATGCCTCACCCTGCTTCAGCTCACACTCGGTGCACTGCACCCACTGTCCTGCAC 
CCTGCAGTGTAGCAAAGTTTGAAATGTAGATAGCCAGAAGTCAGTCTGGGGGAAAGCAATTCCAATTTTCAAGCTTGTA 
AAATTGTTTTCATTGATTTCTACTCAAATTTGAAATTCTTTCCTGTCGTCAACATGTTTGATGATGCCTAATATGAGCT 
ACAAATTCACTATACCATTTTTTTCTTTTTTGCTGGAACATGTATAAAATAGAATATATCTGAATTTCCATGTAGGGCT 



TCATATGTTTTATGCTTTCCTATATATCAGATTATGTTTTAC 
TTCCAGATGAAATGGCAAACATTATTTCCAGCAATGTGATAAAACAACCAAAGAAAGTGTTCAAGTGACCCGATTCATA 
AAATTCACCAATAAGTCAATATATGCAGTAAAATAGTTATTACAAGAGTAGCTAAGAGTAATTAATATGAGTAAGTCTG 
TAGCTTAACACAGTAAAGTATCACTTTTAAATGCATTTGCATTTCTCATGGGTGAGGGTTAGCAAATTCTGACCTGGAA 
ACCAAATCCAGCCTACTGTTTTATTTGTAAAAAATTACATTTGAACACAGTCCTACCCATTTATTAACTTACTGTTTAT 
CACTGCTTTTGTTCTAGAAAAGCAGAGTTGAGTAGTTGAAAAAAAGACTGTGGCCAGGCACAATGTCTCATACCATAAT 
CCCAGCACTTTGGGAGGCCAAGGTGGATCACTAACTGGTCACTAACTCTTGGGCTCAAGTGGGTGGATTACTTTAGCCC 
AGGTGTTAGTGACCAGCCTGGGCCACATGGTGAAACCCTGTTTCTACAAAAAGTACAAAAATTAGCCGGGAGTGGTGGT 
GTGAACCTGTAGTCCCAGCTACTGGGGAGGCTGAGGTGGGAGGATGACCTGAGCCTGGGAGGTCAAGTAAGGCTGCAGT 



CTGTAATATAAGACCCCCAATGTCAAAAATATTTACTATCTGATCCTTTACAAAAGCGTTTGCTAACTCCTGTCCTTGT 
GTATGCTTTGATTTCATATTAATTATATCTTATGTTATTTATGATACATATATGAKTATACACATATATATCTAATATGT 
TATATATTTAAGAATTATTCACTATGCCACAAACTGTAGATACAAAAGAAGTATCTCTAGGGAAAGCCAAAAACAAACA 
TGGAAAGAAAGAAGGCTAGCAGAAGCTTCAAAATATCAAAAACTCTCTTACTGTGTGGCAATATAAACTAAAAACTGAT 
GCTCAAAATCATGAAGATAGGAAAAAGAATCAAGACAACCAAAAAATATGGTTAATAAAAATGAAGACAGAAGACATCA 
AGATGTTTATGAGAACCAGGGTCCTTTCAAACAGGGGGTGAAAAAGGAGTGAGAAGATGTGCATGGCAGTGAAGAAGAA 
CTTAATTTGCACACAGTCAACGGGGGGGTGGGCAGGAGGGCCAACACAGCTGCATTTCTACCACATTATTTATTTTGGT 
AAGTACTGTCATCTTTTGTTATGAGCCATATTTCATTCAACAGTGTTTAATGACTTTTTTCCAAATCATTACTCCATAA 
TATTTACTGAGAATCAAACAGAACTTACAATAGAAAAAAGAGATACTTCTTAATTAGATATTTTGGAAAAAAATCATTG 
TCGTGTGACAAGACAACCAAAGAGTAGTCAGCTAAACCTATAGAAATGAAGTATTCTAAAAATGTGTCAGACAGCTAAT 
TAACACAATATTTTATTTTTCTAAAGATCTTGCAGTGTTTGTCATCTTTATCACCTTTTAAAAGTTTGCATTTTATTGT 
CACTTTTAAAATTTTTAAATAAATGTCCATTTTGTATCTATCATTCTGTGTCTTTATGTAATAGTATCTAATATTCTAT 
ATCTGTATCAAATATTCTGTATGTACTTCATATTCATTTTATCTTATTTTATTTATTTATTTATTTATTTATTTATTTA 
TTTATTTTAGACAGAGTCTTACTCTGTCTTCCAGGCTGGAGTGCAGTAGCACAATCTTGGCTCACCACAACCTCCACCT 
CCCGGGTTCAAGCAATTACCCTGCCTCAGCCTCCTGAGTAGCTGGGGTTACAGGCACACGCTACCATGTCCAGGTAATT 
TTTGTATTTTTAGTAGAGATGGGTTTTGCCATGTTGACCAGGCTGGTCTCAAACTCCTGACCTCAAGTGATCTGCCCCC 
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CTTGGCTTCCCAAAGTGCTGGAATTACAGATATGAGCCACCACATCCAGCCCCATTTTACCTTAATTTGTAAGAATATA 
TAATTATATTTATAATTTTATTCATTTTATATTAATTTTTCTATTTCTTAAAGGCTAAATCTCTAGTTTCCTTTTTATT 
TTTCAGGTAGAGGATTTTAATTCACTGAGTACCTGATCATTTTACATACCTAGTCAAATAAATATGAAATTTGAAGAAC 
TAAGATTAAGTTTTAAAAATTCTTAAGTGCATACAATCCATTGAAGAAAACAAAAATTGCTTAAGCAGTTTTTAAAACC 
TTGATAAGAGGTCATCAACATGATTTAAATGTGAAATTAGCTAATGTAAGTAGCAGTTAGAATGAGATTTAGCTTATAT 
ATTTGGAGGTATAATGGAAAACTCTGGTGAGGACTCTTTTATTGCACACCAAGAGAAA.CATGAGAAAGAAAAATGAGTT 
GCATTTTTCTGCATTTTTCCAGAAGTGAAATGCTTTGCAACATCCTCAGAAAGAAAGAGAATACATGAGTAATATGAAA 

TAACTGTAGAAACTTTTATTTATTTATTTTTAAAGGAATGGTTACTATTCTTAGGAAAAGTGGCAGTAAATATAGTTAa. 
TAACGGTAATTATAATTTTATAAACTCATTCAAAAGTCTTGATTTTAAAGGCGATAGTAAAAAAAATATATATCTATTT 
ATCTTGTTCCCTGAAAAATGGTAGCACTCCTGACCACTGAGAGACTGTTCTCCTCGGCATAATTGATGGCCTTCAAAGC 
CATCATACTTCAGTATTCAATGTCAAAGATTTATTTCCATTTGCAAAATTTGCTTAGAACTCACCTATATTTACCTTTC 
CTCTTATGACTTATAAGATAATATTAACATCTACATAACAGAATCTCACTCACAGAATGTTTGAGCCACGAAGGTGCTC 
TGAGACCCTCTGCCTCAACAGCCTCATTCATAGATGAGAGAAGCCCAGAGAGGTGAGGACGCCTTCCAAAGCTCTAGCA 
CTTGTTTCTAGACATGGAACCAGGACAGCCCTTGGCATTTCCCACCACATTTTCCTGCTTATTATGTGGCATGAGCTTG 
TCTTTAACACTGAATTAGAATTATTGCACATTACATTGCATTCATCAAGGCCTACCCTTCAGGCAGTCTGATGTAACAG 
TCTATTATAAGACATCCGAGAAAAACCATCCACTATCCTTTCAGATGTTCTCAAAACAATTTGTATTAAGAGCTAATAA 
AATGAAACAGAAAATGCCAGGTAAACTTTTTAAAATAAAGATTTTGTGATTCATTGGGTTTAATTATTGGTTTTATTTT 
AGCATTACTTTGATACATTTCATGAAGTATACAGACAGAACTAAAGCCACATTTAAAAGGCAATTAATAAAACCCAGAC 
ATTATGATATAATTTACATACATTTAGATATATTTAAAGTGTACAGTTCATTTATTTAGTATAACCACAGAGTTGTGCA 
AACATCACCACCATCTAATTCTAGAACATGTTAGAACCCCAAAAGAAACTTCATATTCATTAGCATGTTGCATTCCTGG 
CAGCTCCCTCTTGCCACCCTGTACCCTCAGTCCTAGGCAACCACTAAACAACTTTCTGTCCTCATAGACTTGTCTATTC 
TAGACATTTCCTATAAATGGCATCATACGATATGTGGTATTTTGTGACTGGCTCTGGCTTCTTTCACTTAGTATAATGC 
TTTCACATTTATCATGTAGCATTTGTAAGTGTCTTTCCCTTTTATAGCTGAGTAATATTCCATTGTATGTGTATTCCAC 
ATCTTTATTTATCCATTCATCACTTGATGAATATTTGGATGGTTTTCACTTTTTGGCTACTATGAACAATGCTGCCATG 
AACATTTGTGAACAAGTTTTAGTGTGGCATTATGTTTCCATTTCTTTTGGGTACATATCTAGAAATAGAATTACTGGGT 
CATAGGGTGACTCTATGTTTAATATTTTGAGGAATTCCCAGACTGTTTGCAAAGTGACTGCATCATCTTACAATCTCAC 
CAGTAAGTATGGCATGAGGATTCCAATTTCTTCACAGCCTTGTAAAAAGGAAAATTTTACAATTATAATTATTTGGCAA 
AAATTCAATGAATTTTTTGAGCATCTATTTTGTGAAAGGTCTTTTTTGAGGTGCTATAATTTTTTAACACTATCAATTT 
TTGTGGAAAAAATTAGAACTTTTCTAAA.GGACATTATTTTTAAAGTTTATTACTTATTATTTATTAATTTTTATTAATA 
CATAATATTGCTATGTATCAGGTACATGTGATAGTTTGATACATGCATACAGTATATAATGATCAAATCAGCATATTTA 
GAAAATCCATTACCTCAAGCATTTATTTCTTTGTGTTTGGAACATTTCAGAACTTCTCTTTCAGCTATTTTGAAATATG 
CAATATATTTTTTGTTAACTATAGACACTCTATTGTGCTATTAAACACTAGAACTTATTTCTTCCACATAACTGTATGT 
TTGTACCCATTAACCAATCTGTCCTCATCCCCCCAGCCCTTTCCCAGCCTCTGGTATCTATCATTCTATTCCCTACCTC 
CATGAGGTCAACTTTTTAGCTCCCACATATGAGTGGGAACATGTGATACTTGTTTTTCTGTGCCTGGTTTATTTCACTA 
AACATAATGACTTGCAATTCCATCCCTGTTGCCGCATATGATGAGATTTCATTTTTAATGGCTGAATAGTATTTTGTTG 
TGTATATATACCATATTTTCTTTATTCATTCATCTGTTGATGGACACTTAGGTTGATTTCATACCTTGGCTGTTGTGAA 
TAGAGCAGCAATAAATATGGGGGTACAGTTGTCCCTTTGATTTATTGATTTCCTTTCCTTTGGACAGAGAGACAGTAGT 
GGGATTGCTGGGTCAGATGGTAGTTCTATTTTTAGTTTTTAAAGACACTTTCATACTGTTTTCCATAGTCGTTGTACTA 
ATCTACATTCCCAACAATGCATAAAGAGTTCCCTTTTCTCCACATAATCACCAGCATGTGTTATTTTTTGACTTTGATA 
ATAACCATTCTAACTGGGGTGAGATGGTATCTCATTGTGGTTTTGATCTGTATTTTCCTGATGATCCGTGATGTTGAGC 
AGTTTTTCCTAAACCTGTTAGCCATTTGTCTTTTTAGAAATGTCTATTCATGTCCTTTGCTCACTTTTTAGTGAGATTA 
TTTGATTCTTTGCTGTCGAATTGTTTTGAGTTCTATGTATATTCTGGATATTAGTCCCTTGTTGGATGAATAGTTAGCA 
ATTTTTTCTCCATTGTTCATGTTATCTCTTCACTCTGTTGATTGTTTCCTTTCCTGCGCAGAAGCTTTTTAGTTTAATG 

CTTGAAGCATTTCCTCTAXGTTTTCTTTTAGTAGTTTTATAGTTTCAGGTCTTGTATTTAAGTCTTTAATCCATTTTGA 
ATTGATTTTTATACATTGTGAGAGATAGAGGTCTAGTTTCATTCTTCTGCATGTGAATATCCAGTTTTCTTAGCACAAT 
TTATTGAAAAGAATGTCCTTTCCTCAGTGTATGTTCCTGGCAACTTTGTCAAAAATTGGCTGGCTGTAAATATGTGAAT 
TTATTTCTGGATTCTCTGTTCTGTTCCACTGGTCTGTGTATCTGTTTTTATACCAATAGCATAGTGTTTTGGTTGCTAT 
AGCTTTGTAGTATATTCTGAAATGTGTTAGTGTGATTGCCTTCAGCTTTGTTCTTTTTGCTGAGTATTGCTGCTATTTG 
GGCTCTTCTATGGTTCTATGTGAATTCTAGGATTGTTTTTTCTATTGATTCAAAGAATGTCATTAGTATCTTGATAGGA 
ATTGCATTAAATCTATAGCTTACCTTGGGTAGTATAGTCATTTTTAACAATATTAATTGTTCCAATTCATGAGCATAAT 
ATGTCTTTCTATTTTTGGTATCCTCTTCAATTTTGTTCATCAGGGTGTAGTGTTTTTTGTTTTGTTTTGTTTTGGCTTT 
CATAGAAATCTTTCACCTCCTTGGCTAAATTTATCCCTGAGACTTTTTTGAAGTTATAAATGAGGTTGCTTTCTTGGTT 
TCTTTTTCAGATAGTTGGTTATTGGTGTATAAAAACACAACCGATTTTTTATATTGATTTTGTGTCTTGTAACATTACT 
GAATTTGTAAAATCATGTCATCTGAAGTAGAGACAATTTGGCTTCTTCCTTTTTTTTTTTTTTGAATTGGAATCTCTCT 
CTGTCATCCAGGCTGGAGTGCTCTGGTGTGATCTTGACTCACTGCATCCTCTATTTCCCAGGCTCAAGTGATCCTCCCA 
CCTCAGCCTCCTGAGTAGTTGGGACTACAGGTGTGTGCCACCACACCTGGCTAATTTTTGTATTTTTCATAGAGACAGG 
GTTTCATCATGTTGTCTAGTCTGGATTTGAACTCCTGGGTTCAAGCAATCTGCCCACCTCAGCCTCCCGAAGTGCTGGG 
ATTACAGGCTTGAGCCACCACAACTGGCTGGCATCCTGTTTTCCAGTTTGGATGCCTTTCATTTCTTTCTCTTTCCGGA 
AAGAGAAAGTCTGGCTAGGACTTCCAGTATAATGCCGAATAAGAGTGCTTAGAGTAGGTGTCCTTGTCTTATTCTAGTT 
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CTTAGAGGAAAGGCTTTCAGTTATTCCCCATTCAGTATGATGTTAGCTGTGGGCTCGTCATATATGGCCTTTATTATGT 
CAAGGTATGTTCCTGCTATACCTAATTTGTTGAGAGTGTTCATCATGAAGGGCAGGGTGAAAGGGATTCTTTTCTGAAG 
GAGGTTGTGTCACTCAGTGTCTGATGAGGATATAGAAGTCAGTGTTTGGTGAGAGATAGTAATTTGAAGAGGGAACATT 
TACTATAAAGAATTATTAACTGGCAAAATGTGATAAACTACAAAAGGGGTAAATTGTATGCTAAATAACACAGAAATAG 
CAAACATAGGGAAGAGCTGCTACTTCTAGGACTGAGGGAGGATACCCAAGAAAAGAACAAACATGGAAGGGTCTTTCAC 
ACCTWAAGGCTGAGATTCAGACCTTGTTGGAGAGGGTGGTGCTGTGGCCCGCAGGATAGAAAAGTTCTTTGAGGTGCCA 
CAGGCCAGGCCTGGTGAGTAGGGTACTGGCTGTTGGGTGCCAGTGGATCAGCACTGTGGTCAAAAAAGTGCCTTCTAGG 
GTGCTGGAAAAACCCACTGGAAGGTGGTCACCATTGGGTCTCCTGCATACTGCTGGCAAGGAAATTGCCTGCTCGGGTG 
ACAATAAAACTCAGTAGGAAGCCCTCACTAGGTGCTGGTGGAACTCACTGTAGGGTGACTCTCCCATACACCACTGGTG 
GCGGCCACAGGTAACAAGAACCAGGAAGAATCAAGAAGGAATGCTCCTTTATTTGCTATACCTTGTTTTATTTTATTTT 
ATTTATTTATTTTTTTGAGACAGAGTTTTGCCTTTTTTCCCTGGCTGGAGTGCAATGATGCGATCTTGGCTCACTGCAA 
CCTCCACCTCCCAGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGCGTGCTAATTTTGT 
ATTTTCAGTAGAGATGGGGTTTTACCATGTTGTCCAGGCTGGTCTCAAACTCCTGGCCTCAGGTGATCCTCCTGCCTCT 
GCCTCCCAAAGGGCTGTGATTACAGGCATGAGACACCGCATCTGACCCCTTTACTATACCTTGTAGTGTCTCCCCTACA 
CTCTACCAGCAACAGATGACATTGCACTGGCTGACCGAGGAGCCAGATTAGTATCGTGGAACAGGGCAAAGAAGGGTGG 
ATTTGGAGCGGAGAGGCAATATATTGATAACTGTCTTGGTGAACTCCTTTGGCTTCTTAGCTTCCACATGCACCATTTT 
ATATATATATTTGAACTCTGTATAACACAAAGTCAACTCTGTTCTTCAGAGAAATGCAGAGTTCTCACCCCTTTCCCCA 
AATGAGGAGACACACAGTTCCAACAGTTATCGTAGTCTCATCTGGCTGTCTTAAATACTCCTCAAATCAAAGTCCCACT 
GAATATTCTCTTACCTAAAGGCTAAATTGTAGAGTTTATATTCAACAACTTTCATAAAATAATGAAGAGAGAAAAAGGA 
AAATGGTTAATATATACAAATACACACATATACATCACATGCAAAGAGGAAATACACAAAACTGTCAGAATTCTCAGTT 
TTGTAATTGATTGAGAGGCCATAGTTGGTATCTATGGCTTGCTTCTTCTACTGCCTATTCTGTATTTCCATTGCCCTTA 
AATGGTCAAGGTTCTTTATCTGGGGAGTGATCCAAACTTTCATTTCTCAACAGCCTGAATCCTCAATAATCCTGCCCCC 
TCCTTTTGACTCCTGCGGTTTCCCATTAACCTTTATTTCACACCTTGAGTCCAGGTTCCAGGGAGTTAGCTAATATTGG 
AGATGACGCATCTGGTCGTAGGCAGGTGTCTGGTGAGATGGCTGTTTTTCCCTTTGGTCCTGGTCCTTGGACCTCATAC 
ATTGCTGTTGAGCCATTGCTTGTTTCTGTCTACATGGCATATTTACCTCAGGAGGCTCTTTCCACTATCTTCATGTGAT 
ACTTGAGGGAGCTGCATCATCACAGTTTCTTGCTTCTCCAAAACGCTGGGGTGGAGGGGGAAGGGCAGTGGGGTGGGGG 
AAGAGGGATCCAGAATCCCTGCACGGACTCCTCTGGCTGGATGCCAGATGCAGCCACTCTCTTCCCCATCTCTGTGCTC 
CTTTTCTGGGTOGTGGTAGGGTGAGGTGGGAAATTACTTTCTTGTTGGTCTTGGATACTTTGCAAAGACATCAGTACAT 
TTTGTTAGCTTTAAAGGTTTAGTTCTTAGCACTTTGCCATCCTGGGAAATCAATGCCAGCAAATCCCATAGAACTTGTC 
TGCTTTTTGCTTCAATTTACCCGTCCCTGAAGACAATAAACAAAGAGATGGCATTCTGCTTATAAAAGGGTAGTATAGT 
AAAAAATGAAGAAAATATATCTCACAACTCATTTCCCATCTTTTAATAAATAGTGATAGACTTAAAATAGCTAAGATTG 
AAAATGATGCCTATTTGAAAATTTACTAAGTAATTACATTCTAGCAGTTATACATGAGATATTTATTATATATCACATG 
TACTATAAATCTAATTATCTGTGGTATAAATAGACATTCCTAATCACTTCCTTTTAAGCATTXTCTCTTGAACTTTCGA 
CATTTGAATTGGATTCAGAACACGGAACAAGCACAACTCTTAAAAGTGTCAGACATGCTAGATTTCTTTCTCGCTCCCA 
TGGAAAAAGTAAACACAGCATAAAACACTCATCAATTTTTAGAAGTTAAGAATGTGCTTTATGTAGTTTATCCTAGAAA 
AATCCTCAAGTTATATAAACTTTTAGATTATGAATGAGTTATGGTCATTTGGAGATGGCAACAGAGCAACTGGCAGGTT 
CAAGAATTTATACACAAAGGTGAAAGGCTTTTTGAAACAATCAGAGTTTTCTTTCAAGTCTAACTTCCTGAGTAATTTA 
TCTGAGAAATTGTGAGATGACATGCAGGAGGACTTTCAAAATCATCCCAGTGTCCCTCAATCAATCTGGTTCAAATATG 
CAGAATTGGAGGACAGGTCAAGAAAGCAGACGCTGAAACAGGAGGAAATGAAGTCGGCTTATTGTGAACATGACTTTTT 
CCCATCTAAAAAAAGATGATAGTTTACATTGTTTTGAGAATTGTGGAGTGGGAGAAGCAGACCAACCTTTCATACTGCT 
GAAATATAATTTTCCTGGCCACACATCTTCCTCATTAATTGTCTCCAATTCCTTACAAAAGAAAAAAAAAACCTTCCTA 
CATTTTTTTCTATTATAAAATAATTTCATAGTTGTATTTACCAAATGTTTAAGCATGAATGTGGTAACTGGTGAAAACA 
GCTTAATCTGTGGTGGCATGAAATGATGAAAAAATAAATATATTTTCTCTTTTTTTTTTCTGTTTTTATTCTCCATCCA 

ATCTGTGCTTCTGGAGCTACTTCACTGGATTGATGTTTAGGGAGGACTAGAAAGTTGAAGGGGAGAAGTTGAATCATGG 
AGGATGTTGGAGTGCTAAGATCCCTGAATGTGGTACCTGTAGATAAATACAGTGACTTTGAGACGCAGAGCAAAGACTC 
CAGTGGAGTCTGTTATTCAGTGAGCAACAGCGTCACCCACCATGGAATAAATCAGGTTGGGGTGGACAATGTATTTCAA 
GGTTCTGTGATTAAAGATTGTGGGACACACCAGCGGCCCTTCCATAAATAGATTTCACAAGCCTCAGCCTTCTTATGTT 
GGTGGGTGGGGTAGATGGTGGCCAGAGAATGACTGAGATTGGGTTTTCTGTCAACTCGAATGGGAGAGGCTCCTTCAGT 
TGGAATTAGATATGTAAAAGGTAAAGAAATGTGTTATTTCATGTACCTGTGGATTGTGAAACAAATTCATGCTCACTAC 
ATTTGTTTCAAAAGCATAAATAGGCCCTGCCTTCTGCCTTTATCTACTCTACACGTATAGTATGGAACAGTATGATTAA 
GCCAGTATGATTTGAGCCAGAAGATTAAGTTCCATAAAAAGTGAAGAAAAGTCAACAATTTAACACAAGAAATGTTTAC 
CGACTAACTATTCTATGCCAGGTCTGGGAGTATGAGGAAATAAATGTGACATATCCCTTGAGAAAGCAGAAATAATCCA 
AAGAATTCATACATATACAAATTATTAATTACATCAGTAAAAATCTTTATGATGGGTGTGGCCAGGTCTGGGGCTGGAA 
GGCCCACCTCAGCATTGCAAAAGAATTAGTCTTCAGTCCTGAAGCTCACAGAATTTGCTAACCTATTACTTAGGGGGAA 
TATACCCCTGAATATCATTACTTGAAGAAAAAATACACATTTCCTTTGGAAGAAAGTAAAATCAGAAATCTTGAGGGTT 
CTCTCGAAGAAAATCAGACCTGTAGTTCTAACCAGTCAACTGACCTTAGTTGAGAATGTTAATGTGCCAGAGAAACAAA 
TGAATGCTCACCTTTCCGAGGAAGACAGTAGAAAATAACCCGCTTGACTATCTTCAGCTGGAAAAAAGAACTCTTTTTT 

TGCCTCCCGGGTTCAGGCAATTCTCCTGCCTCAGCCTCCCGAGTGGCTGGGATTACAGGCGTGCACCACCACGCCCGGC 
TAATTTTTGCATTTTTCAGTAGAGACAGGCTTTCACCATGTTAGTCAGGCTGGTCTCGAACTCCTGACCTCAGATGATC 
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CACCCACCGCAGCCTCCCAAAATGCTGGGATTACAGGCGTGAGCCACCGTGCCCATTCGAAAAAAGAACTCTTTAATCC 
ACTATACCTAACCTTTTACTCTGTCCTTTAGATTTAAATGATTAACTTCTGATAATGCTGCAGACATTTTTTTTTCTGA 
AAGATTTGTTAATGAATGGATTCCTTTTGAAAGAAGTCCAGGCAAGAGCACAGAAAAACAGAGAGTTCCAATGATGACC 
AACTGTGAAACATACTATGCTATATAAGAATCCTCTAGAGATGTAACTGTAACACCAAGATCAAAGCACAGGGGACTGT 
ATCAATGCATTTCCCTGCAGAAGATAGGACTCTATAAAGTGAAGGGCAAGTAGCATGTGGAAGAGGAAGGACACTGGGA 
AGAGCCCTAACTGCTGACGGGAGAGCCTAGTCCAGCTCTGGTCCTTCACTGGTCACTGTGAGATCTTAGGCAAATCACT 
TGCTTTTCTGGGCCTTCATTTTCTCATCTGGAACTGAGGTAATCGAATTAGACCCTTCTTTAAGTCCTAAGATTCCAAA 
ATCTCCAATGCAGGCACATATTAATATTGTACCAGGTAGCCTTTGTCCTACATTGAATTGTAGGTATAGTTTGTGCATA 
TTTGTCTCCCATCCAAAAGTCTGCAGATTCACTAAGGAAGTCAGTTAAGGGCCAATCGGGGGATTTGAAGGATTCAGAG 
CTACAGGAGCTATTCTTTATTCCTGGGTAACTCTAAGCCAGAAGATGGAGAAGCTCACCTAAAAGCTCTGCCATCAGGT 
GTGTGGGTGGTGTTGTACTATGGTGTGGAGAGAGGAGAATGTCTCAGGAGACCAGGTAAGGGTTCCTATGATTGCAGAA 
CCAACCAAAGAGCCTTGGAGGCACCAATGATGATGATTTTCTCTAGTTCTTCAAAAGCCAGGAACTGGGCCATATTGTT 
TTCTTTGAAAGAAAAGAAAAATAAGTGAAAATGCTTCACAGAATATTTTATAGCAACACACTTCTCTGGATTAATTAAT 
AGTTTTAGAAGATGGAGGTAAAGAGCTCATCTGTATAAAGGTCTGAAGATGCACATATCATCTTGGAAAAAAAGAGGCT 
GTTATTCCATCATTTCCACATACACGGTTTTGTTACAAATATAATTGAAAATTCAAGTCTTTCAAAAATAGAATACATG 
GGTACTGGAGATTAGGTCACACATAATCAAATTCTAAATTTCTTTTCCAGCAAAGTCGTCCCTACTGAGGTCAGAGTAC 
AAAGAAGAGGGGATGGTAGGCTAAACGCCAAATGAATGAAAAGGGAAGATTTTTCAGGCAGGGAGTCATTAGTCTTGTC 
ACATGCTGCTGATATGAAAGGACTGACCACTGGATTGAGCAACATGAAGGCATGTGACCTCAATACAAGCTTTTTCTGT 
GGTTGGAATGAGATAAAAGAGAACAGGGAGAGAAGTGGAGTCACCAAGTGAGGACAACTCTTTGAAGGAGGTTTGTGGA 
CCATTTGTTGTTATACAGAGGGAAATGCACAGGGGATTTTATGATGAGGGAACAGCTCTGTTTAAGAACTGGGTGTAAT 
TGCTTTTGAGTCCACAGAGAGTCAAGGTTCTCTGTGATTTAATTATTCAGGAAAGAGGCTTCCTAGAAAGTTTACACTT 
TCTTCAAAGAAAGTCAGTTTCTCTCATTTGCATGTCTCTCATTTCTAAGTGACTTAATGAAAATTCCTTTCCCCACTAA 
CTTGAGTTTTATATACCTTGTATGGAGTAGACATAAGAAGTGCTGGTTGGCCTGNTTTGGTGCAGGACAGGATCCCACA 
AAAAGAAATTTCAGCCTTNTAACCTTTCTTCCTTTGACTTTCTGTGATTAGTTTCCTTAGTGTCTGGTAACAGCTCTGG 
TTCCTTTGCTGTAGTGTGGTGAGCCTCATCTCTTCAAACAAATTGGTTCACAGGCTGGGGGATGGTGGGCGGGAGGGAT 
GAAATCATTGTTTTGCTTCAATGTCGGTTCTCCCCTGAGAGGTCTTTCACAGCAAGGGAGTCTGTATTTTTAGAATTAG 
CATGTTCTGTTTCAATGTTGTGAACATTCATTTTAAACCTACTATATTTAGCAGAGGTTTAATTACCCAAATTGGGAAA 
CTAGTTTTAAACCGTCACCTTCTACTTGGTTAATCAAAACAGTCCCTACCACCAGCAGGGGAGACTGGCAATTTCAGTC 
ATACAGCCACACCTGGTGAGGGCAACTGACAAAAGCAATTCCATTGCCTGAGTTCAGCATCTTCAGCACCCATCCAGCC 
CTGTTGTAGCCCCTCTTTCTTTCAGTAAGACTTTCCTGCAATATACCCTCTGTGGACTAGGGCTGGGGGGATGTGTCTG 
CTCTGATGTCTGTGGGGAGTGTCTTTTCTTCCCACACAAAAATCGTGATTATATTTTCCAAAATAGCACTCAGGAAACA 
ATCTCTCTGTGGCATTTACAGATATGTGAGATGTTGAGGAACTGCGGTCTGAATGATGAAATTTCTTGGATTTTTCAGC 
AATGTCATTTTTTCCTTCATTTACTCACTCACTTCTGGAAGGGCCAGTCTGAGAGCTGGGCTGAGGAGTCCAAGGCTGA 
TGCAGTCATGGATGAGTCTGAGGCAGGGAGACCACTAGCAGGAGAATGGGCAGTGCCAACTGGCTTTAAAAATACTCAG 
ATACAAATATGAATTTTGCACATCCATTTAGTCATTTGGCAAATATTTATTGATTGGTTGTGGGATAAGCCATAGAGCC 
TGACACTAGTTTAGTGAGAGAGATACACAGGAATAGGAAAAAAATTATCATAATAAATGCACAGCTACAGAGCGAGAGC 
TCTGAAGGATCATTTTATGAGTATGCGTAACAGGAACCTGATGTGATTGATCAGTGAAGCAAATTGGTGCTTGAACTGA 
GATCCACAGTGGTGCTTCCCAAATTTTATGTGCATATGAATATCTGGGGATCTTGTTAAATGCAGATTCCTGTGCTGCT 
TCTGGGGCTTGGGGAGGAGCCTAAAATTCTGCATCTCTAATAAGCTGCCATGTGATGCTGATGCTGCTGGTACCAAAGA 
TTCTAAAGGACAAACATAACGGAAAGCAGGGGTTGGGGGAAATAAGTTTCACAGGGAGGGAACAGTTATACACAGCAAG 
AACATAGTCTGCATGGTGCTCTTCTGGTCCCTAACCACTGAAGCAAAGGTCAAGTAATTGTTCTACCTTCTTCCATGAC 
TAATTGGCAGGATATATGTTCCCCTGATAGGACATTTCCCAACTTTAAGGCTGCTCTTTATGTTTACTTCAAAATTCCT 
TTTACCTCTTGTAAATATTGGGATTTCCATTTAAAAGGTCAGACAAAAGATATGTCTTCTACCCTTCTCCTTAGAATTT 
GCCAGAAAACAGGGACAGAAATATGAATTTCATATTTGATAAACCTTGAAGACTAACTCCCAAAAGATAATATTTGGAG 
AGGCTCTCAATGCAGTGAAGATCAAATATGGGTGCACAAAGGCTCCTGGAGGGAGTGCTTGGGAACACAGGTCTCAGAT 
AAAGCTGGCAGGAAACTGTTTTCTTAAGTAGATGGCACTTTGAGGGCAAAACCAACCACCCCTTCTTCGGAATCACAGG 
AAAGGCAGGTACATGGAGGGTAGGGTTGGAGCATCCCTTTACCGCATTTGACCTCACAGGAAAGTGGAGCAAGCAGAAC 
TGCAGAAAATGTGCAGAAATGCTGCAATCAGTCTGTGTCCTAGTGAGGCAGGGTGGAGGAGAGAGGCTGAATTGCCTCC 
TGCTCTGTAGCTGCCAATGCCTGTTGGCTGGAGAGAGGTAAAAATTCAAACAACCCGCACATATAGTCTTGTCATCATG 
AGTTTGTCCCTGAACCAGGGAGAATTCTTGCTAGCCTGGAACTGCTCATCCCCTTCTCAACAAGACCCTGGATCACTTC 
CAACATCAGGAAGAACACACTTCATTTAAAGATGAGTAACAAAAAGGCAACTAGCACAGGATCTATACAAATAANTTAC 
AAGACAAAAGGAGGAAGAGGACAGGGGAACATAAAGAATCCTCACCAATAACAAGTTGCCATTAAGTAGAAAATTATGA 
CAAAATAAATGTCTATGAACAATGAATTTAATGAAACAATGAAGAGGCTGGAAGCAGAGCAATTGAGAGATCAGGGGAA 
ATACTAGCACCACCACAGGAGGAAATGAAACAAGAACTTCTGAAGGTCAGGAAGGAAGCAGAAGAGAAAAATAAAGCTA 
CCATGGAAATGCAAGCATACTGTAATAAACACTAAGAA.GAAACACTGCTGACATCACAGTGAGGAATAGGAGGGCAACA 
TTAAGACACATAAACAAAAGATATAAGCAAAATAACCAGAAATGAACAAAGTTAGAGTGAACTAGAGAGAACATGAAAG 
ATACAGAAAACAAAAGAATTGCAACATATGCATTATTTGTATCTTTTAAGAAGAAGTCTGGAGATATTACTCAGTAAAA 
CTCTTTAGAAATAAAATAAGACTTGAATCTACAAATGGAAAGGGCATACTGTAGCTCAGAAAAAATTGATACAGAATGA 
TCAACATTGAGAGGTATCCAAGTAAACATACTGGCCCTCAAGGCCAATGAAAAATTTTAGAATCCAGGCAAAAATAAAA 
AATAAGAGTGAAAAATTAAGTTGGCATGATAACAAAATAGACTATGTAGTGGAATATCAAAAGTAAGAGAAAGGAATCC 
TAACATAAATGAGAGTACAACATTTCAACATATTACCATAAAAAGTTTAAATTGTCTAATTCACCTATTGACTCAAATT 
Fig. 9.19 



WO 2004/028341 



PCT/US2003/029906 



38/373 

TACAAAAAAGGGAAATCAAATTATTTGTAATATGTGAGATGCATCTAAAACAACGAAACTCAGAAAGGATAATAAAGAT 
AAAAATTAGGCAAAGAGATGCAAAGCAAATGCAAAAAAAAAAAAGAGCAGCTGTCATAACTATGGTTGCATTCAAAACA 
AAAAACATGAAATAAGACAAAAGGGGAACTTGATAATAATAAAGGATGTAACTCACAATGCAGTTCAATATGATAAATA 
AATTGGCATGGAAAACATGGTGTCAAAGCTACAGAAAATAGGAATAGGCAGAAATCCTTTAGCAGTAGAAAACTTTAAC 
GCTTATCTTTTAACTATGGAGAAATCATATGGAAAAAAAGCAAGGATAGTTTTAATAGCTTTACAACAAACTATATACT 
ATGAAGACAGATTACACTTTCCTTTCAAGTATTAATGGAGCAGTTACAAAAATTAACTACATATGAAGCCACAAAGAAA 
ACTGCAATGCAGTCGATCACATAGAAATAGTACAGACATTATGTCATGCCAACGCAAAACTTCAAATGTTAAAGAGAGA 
AAAAAAAATAACTTTACCTCCTGGAAATTAAAGAACACTCTCTATATAATTTTTCAGTCTCATAGAGAAAGTCATCGCT 
AAAAATGCAGAATATTTGGAAAGCAACACGAATTAAAACACTATATTAGAGACTATGAGATCTTGTTACAGCAGTACTT 
AGAGGAAAGTTCATAACTTTAAATACTTGTAACAAATAAGAATTAAATGAATTAAGCATCCAATATCAGAATGTATTAA 
GTAAAATAAAGACAAGGCAGAATAGAAATTAGTAAAGATAAAAACAGAAATTAATTAATTTGGAAAATTTAAAAAATGC 
CAAAATAAAGTCTATGAGTTGTGTTTGAAAAATTTTTAAGTAAAAATGTGTGCTATGCTCTTTTTTTGAAATGATAACT 
TTTTAATTGTGGTTAAAAATATAAACCTAAATTTGCTATTTTAGCTATTTAAAAATATACAAATCAATGGCATTAATTA 
TATGCAAATGTTGTACAATCATCACCAGTACTGATTTCTGAACTTTTTCATCACCCCAGCAACTCTGTGTCCTCTAAGC 
AGTAACTCCCCATTCTCCCTACCCCCTAGCCCCTGGTAACCTTCAGTCTACATTTTGTGTCTATGAAGCCTATTCTAGA 

TCCTTTTTATGTATGAATAATATTCTGTTGTACATAACATACCACATTCTGTTTATACAATTGATTTTGTTATGTGCTC 
TTGGATGGTTCTACCTTTTAGCTATTGTGAATAATGGTGCAACACCCATCTTTTTTTTAAAGGGAAAAAGCAGAAATAG 
ATGATATAAGAAAACAAGAATTGAGAAATAATTATAGATAGAGAAAATTAAAGGAGATTATAGGACTTATATGTACCAT 
AAGCAAATAAATGTAAAAACCTGGATAAAATATGTAATTTCTAGAAACGATAAAGTTCTAAGGCTGGCCCCAGAAGAGT 
TCGAAAATCTAAAGAGACCAATTACAATAGAAAAAACAGGAAAGTCAGGCTATCCGTCTTCCAAACTACCAGGCACAGA 
TATTTTTACAGGTGAGCTCTTCATAACCTTAATGACTCAATCACTCTAAAGCTTTTAAAATTCTTCTAGAAGAAAAGAC 
TCTAGTTACTTTTTATAAAGTGGAGGTTACACTGGTGTCAGTATGCCACAGAACAACAAAAATAATAAAAAGAAAGTCT 
AATGTCTCTTGTGACTATCAATACAAACATCTTCAATAGAATACTAGCAAACATATTCCAGGAGGACAGTAGAATGTCC 
TTCCTTTCAGGAAAGGAAGGATAGTTTAATATTAGGAAATCTATTGATATTGTTTAACATCCTAGTATATGTAAAAAAC 
AGTAAAACCATATGCCCGCA.CTCATGGTTGCTGAAAATGTTTGCTATAAAATTAAAATCCATTATTGATTATGAAAAAA 
CACCTCATCAAATAGAACTAAATTTATCACATTAGTAAAATATATTTGTCTTACCTCAAAAGCCAGGTCATGTTTAACT 
AGCAAACCATACACTCACATTAAATTGGGACAAAGATGCCATTACCACAACATTATTGAACATTGGTCTTGAGGTGCTA 
ACAAACTTTTAGATAAGATAAAGAAGAGTGGTATGTACAAGTTGGAAAGGAGGAGGTAAGATAATCATATTTGCAAATA 
ATGTAACTCTGTGCGTTGAAAACCCAAGAAAATTAACTGAAAGATCACTGCCAACAATAGTAAAAGAAAAAAAAAATAA 
GAGAATTGAGTAGTGTGGCTAGAATAGTCTTTACACACATAAACAACAATTGGTGCTAAGATATGCAAGAAAGGACTGT 
ATGCCCAGAGAAGCTAATTCTACAGATTATATGGAAAAATGAAAAAAGCAAGAATAGCTAGGAAACATCTTGAATCAGA 
ATAGTAATGAGAAGCATGAATGCTCTGATGAACACATATTATAGAGTTATAATCGTTACAGCACTATGGTAGTGGTGCA 
CAGATAGCTACATCAATGGAACAGAGGAGAAAATTCATTTTTTTTTGCAGATCACAGTAAAAAATAGCTTGAAAAACCA 
CTTTCCTATGTATGTCATATGTAAATTTTACATAAAAATACATGCACGTATATACTTGCATATACATAGAACAGCTTTG 
GAAGTATATTCAAGAAATGTAACAGTTGTTGGGTGATGGGGTAGGAAGTAGTGTTATGTTTCACTATATTTTTTGTGTA 
CCTTTGAATTTTGCACTATTTGTGGTATTATTTCTTTAAAAAGGCAATTTATTTTATTATTTTTTTCAAACCCAGCACA 
GAATATTAACAAAGTAGATAATACATAGGATGGATATGGAATGATTTGCTTGGATCACTCCAAGCAAGGCATCTGAACT 
ATTCACATGGTTGTGTTTGGAAGCTCCCAGGGTCTAAACACTGTAAGATTTCGGAGATTTATACCAGATCAGACTCACA 
AACATTTGATTTTCCTCATTTTTCAAGATTTTTTCCCCTCTGGCCTTTCATTTATTCATTTAGTCTTCAGTAGAGAGAC 
CAGGGGATGGCTTGGATTTAGGGGCTTAACCACCTCCATCTTCATCAGCTCCATTCAGCTGAAGCTGTTGCTGTTCTTC 
TGAAAAGATGCCAGGAGCTTCCCAATACATATGCAATCTCTGTAAAAGCAGTGTGTTTGCAAACACAGCTGCAAGAAAA 
GCCTCCTACAGCAAGTATATAAAAAGGTGCTCAATATCACTAATCAGGCAGATGCAAATCAAAACCACAGTATTACCTC 
ACACCTGTGAGAATGACTATTATAAAAAACACAAGAGATAACAAGTGTTAGCCAGAATATGCATAAAAGGGAACCTTGT 
ATACTGTTGGTGGGAATACAGAGGCCATTGTGGAAAATAATATGGAGGTTCTACAAAAAATTAAAAATAAAATTCTTAT 
ATGAGCCAGCAATCCTGTTTCTTAGTGTAGATCCAAAGAAAATGAAATCACCTCATAGAGATATCTGTGCCCCCATGTT 
TCAAAGCATTATTCACAATAGCCAAGATATGGAAACAACCTTTGGCTGTCAATAGATGAATGGATAAAGAAATTGTGTG 
TGTGTGTGTGTGTGTGTGTGTGTGTGTACACACATACACAATGGAATATTATTCAGTCTTAAAAAAGGACATCCTGCCA 
TTTGTGTCAACATGAATGGACCAAGAGGAAAATTATAATATGTGAAATAAGCCAGACACAGAAAGAAAAATACTACATG 
GTCTCACTTATATGCGAAATTAAAAAAAAAAAGAAACAAAATTCAAAGATGTAGAAACAGAGTAAAAAGGTGGTTACCA 
GGGGTAGGAAAAGTGGGGGAGTGGGGAGATGGAGGTCAAAGGGTATAAAGTTTCATTTATGTAGAATAAATAAGCCTAG 
AGATCTAATGTATAGCATGAAGACTGTAGTTAATAATATTTTATTTCATAAGGGAATTTGGTAACAGAGTGGATTTTAG 
GTAATTCTACTACACACACACACACGCACACAGAAAAGGTAACTGTGTAACATGATAGATATGCTAATTTGCTTGATGT 
GGTAATCATGTCATTATGCATATTGTTAAATAAAATTTATGGAAGCTCTCATTCTAGATCCCAACAAACCAAAGCAAAA 
TGGAGTCCCACACGCTAAGTGCCACATGATTAAACTGAAATTTTAAGAAAGCAGGTAAATTTCCAAACAGACCAGATAT 
TTTTGAAAACAGAAGATTCACAGAAACCAATTAGAAAGGGCCCAGTCAGCCTAAGTCAGTATAATAAGGAAATCTCCAC 
AGTTTTAACCCTTATAAGAAAAGTAACCTGAAGTAATCTGATGTTAACCGATCTGCCTTTTTCTATTATTCTGTTTCCT 
TGTTCCCACTTTACAAAAACCAATTGTTCTGCCATGCCCAGTGGAGCATTCATTCTATTTATAGAATACAATACTGCTG 
AATTCTAGAATCACAAATAGAAGCCAATTAGATCTTAAAACTAAATTTGTTATAGTTTTGCCTTTTGACAATATGTATA 
TCAAAACATCGTGTTAGGTATTGTCTTAGTCTGTTTTCTGTTGCTATAACAGAATACCACAAACGGCAATTTATACAGA 
AAGAAGTTTATTTGGCTTACAGTTCTGGAGGCTGGGAAGTCCGAGAGCATGGTGCCACCATCTGGTGAGGGTCCTTCAT 
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AGTGAAAGGGTGGAAGGTGGAAGTGAACACTAGAAACAGAGAGCAAATGGAGGCTGAACTTATCCTTTTATCAGGAACC 
CACTCATGGGGCTCTGCCCTCGTGATCTAATCACCTCTTAAAGGGCCCACCTCCCAATACCATTACATTAGCAATTAAA 
TTTCCACATGAGTTTTGAAGGGGGCATTCAAATCATATa^GAAAAAAAAAAGTCAAGTCCCCTAGGCTTCTCTTCTAG 
GTAGATTCCTGCTTCAGTCCCT'TCCTATATAGAAACTCTGGAGTTTCCCCTACCTCATACTATTGCCTGTTTTCCATGG 
CTCCAAGAGAAAAGGAATATTCTCTTTTCTTCTGAAAAAGCACTACAGTTTATTGGTCAGCACCAAGTGTGTTTAACTT 
CAGTTTCAGATGGCAACTCACACATAGATGTGTTTATGTTGCCCTTTATCAGTATTATCATTGGCAAAGCCTTTGGTAA 
GCAACAGAAGTGGCTAAACAGAATAATTGCAGGCTTGAAGTTCCTTTTTCATCTGGTTCCCTCTGGGAAAAGGCTATGA 
AAGCTAAGGGTGGTGGCCAAGTCCCAAAGGCCAAGGTCACCATCAAACATTTTCTGAGAATCTACCAAAAACACAGGTC 
TGTATTAGGTCAATATGCACACAGTTGTGCTGGGAA.GGAATGAAGCTTTCAAATATGAGAACTGTACCTGAAAAATCTT 
TGCCATCAGTTCTTTGAAATGAAACTCTAAGCTGGGAAGAACTCTCTGCTTAGGGGAAGTAGGACTAAAACTTGACTTT 
TGATTTGGAGAACATTCAAAAGACTCTAAGCTCATGAGTGCTCAACTTGTAATTTTTTGCCCTTGAAAAAACTATAGGC 
GGGTGCAGTTACACCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGGTGGATCACTTGAGCCCAGGAATTCAAGATCA 
GCCTGGGCAACATGGCGAAACCCCGTCTCCACTAAAAATACAAAAATTAGCCAGGTGTGGTGATGCATTCCTGCATGCC 
AGCTACTCGGGAGGCTCAGGTGAGGGGATTGATTGAGGCTGGGAGATTGAGGCTACAGTGATCCGTGATGGCACCACTG 
TACTCCAACCTGGACAACACAAAGACCCTATCTCAGAAACAACAACAACAACAAAGAAGCAACAAAAGGGAATTTGTAC 
TTTTAGCCATAGAGCCTTCAAGTTTGTTATAACCACTGGGGAGAAAACCCTTCATTTCTACTTCATTCCTAAAATGGGT 
TAATCACTGATTATACATAGAAAATTTACTCAAATGAAAACAAACCACCACCAGATTTTACCTTTAAATATATTTTCTT 
GGTATTATTTTAGGTTCTGGTAGCAAAAGGTGCAGAGATAAGGACATGGGTTAATGACATGGGTTATTTATTGCACTCT 
GCATACAGCAGCAAGAATGCTTTTCCTAAAAATTCTTTTTGCTGAAGTCCCTTTTTTGCTTATGTCTCTTTTCCTAAAA 
AATCTTTTTGCTTAAGTCCCTTTGTTGCTGCCCACATCATTTGATTTCCCACAGCAAATTATTATAAGCCTGCATTATC 
CTGTTTCTCCTCCTCCTCTGAATCTTCCTCTCCATCAGCACGATTTCTGTTTTCTTTCTTTGCCAACTAGCTGTGTGGC 
TAAGAGTAAGTCACTGGAGTCTCACTGTCCCTTTGTCTGTAAAACTATGGTTTTGGAATAAGAAGGGTCCTGGCCTGCT 
ATGGGGTGTATCAGAGTCAGGGTGAAAGGGTCTTAAGGTATTTGAAAATAAAGCAGCAGATAAGCTTGACATGGAGAGT 
AGCCTACCTCTGGCTCTGTTTTCTCCATTTCCTTAGGAGTGAAAAGCTGGCCGTCAGCAAGCAGATTCAGTGCTCACAT 
TGTAGCCACATAATCAAAGGAAGAAATACATATCTTTTTTTTTTTGAGATGGAGTCTCACACTGTCACCCAGGCTGGAG 
TGCAATGGCACAATCTCGGCTTATTGCAAGCTCCGCCTCCTGGGTTCATGCTATTCTCCTGCCTCAGCCTCCCGAGTAG 
CCAGGACTACAGGCGCCTGCCCCCACTCCGGGCTAATTTTTTTTTTTTTTTTTTGTATTTTTACTAGAGGCGGGGTTTC 
ACCGTGTTAGCCAGGATGGTCTCAATCTCCTGACCTCGTGATCTGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAG 
GCGTGAGCCACCATGCGTGGCTGAAATACGTATCTTTTAAGATCTAAAGAAAATCGTTTTAAAGTTACTGTTGTGTCCA 
TCTTGTTTTCTTCTTACTGAACTTATTTCAAAAA.TTTAAATAACATTAAAGGAAGGTATAAGATTTTTATGGCTATCCA 
AAAGCTGCATTAAAAAAAAAGTAACTTAAGGATTTCCAAGTCAATTTCCGGCTGTGAAAATCACACTGTGTCCTGAGTT 
GGTGGGTTCTTGGTCTTACTGATTTCAAGAATGAAGCCGCAGACCCTCTCAGTGAATGTTACAGTTCTTAAAGCCAGCG 
TGTCTGGAGTTTGTTCCTTCTGATGTTTGGATGTGTTCGGAGTTTCTTTCTTCTGGTGGGTTCACGGTCTCGCTGGCTC 
AGGAATGAAGCTGCAAACCTTCGCAGTGAGTGTTACAGCTCTTAAGGCCACATGTCGGGAGTTGTTCGTTCCTCCCGGC 
GGGTTCGCGGTTTTGCTAGCTTCAGGGGTGAAGCTGCAGACCTTCATNGTGAGTGTTACAGCTCATAAAGGCAGTGTGG 
ACCCAAAGAGTGAGCAACAACAAGATTTATTGCAAAGAGTGAAAGAACAAAGCTACCACAGCATGAAAGGGAACCTCAG 
CAGGTTCCCACTGCTGGCTTGGGCAGCCTGCTTTTATTCTCTTATCTGGCCCCACCCACGTCCTGCTGATTGGTCCATT 
TTAAAGAGAGCCGATTGGTCTGTTTTACAGAGAGCTGATTGGTCTGTTTTGACAGGGTGCTGATTGGTGCGTTTACAAT 
CCCCGAGCTAGACACAAAAGTTCTCTACCTCCCCAGCAGATTAGCTAGATAACAGCATCCATTGGTGTATTTACAAACC 
CTGAGCTAGACACAGAGTGCTGATTGGTATGTTTACAAACCTTGAGCTAGATACAGAGTGCTGATTGGTGTATTTACAA 
TCCCTTAGCTAGACATAAAGATTCTCCAAGTACCCACCAGACTCAGGAGCCCAGCTGGCTTCACCCAGTGGATCCCGCA 
CGGGGGCCGCAGGTGGAGCTGCCTGCCAGTCCTGCGCTGTGTGCCCGCACACCTCAGCCTTTGGGCGGTCGATGGGACT 
GGGCGCCATGTAGCAGGGAGTGGCGCTCCTCGTGGAGGCTCCGGCGCGCAGGAGCCCATGGCAGGGGCGGGCGGGCGGG 
GGTGGGAGGAGGGGAGGCTCAGGCATGGCAGGCTGCAGGTCCCGAGCCCTGCCCTGCGGGGAGGCAGCTAAGGCCTGGT 
GAGAAATTGAGCACAGCAGCTGCTGGCCCAGGTGCTAAACCCCTCACTTCCTGGGCCTTGTGGGCAGAGCCTGCTGAGC 
CCACGCCCACCCAGAACTCATGCCCAGCCCAGAACTCGGGCCCACCCAGAACAAGCGCCGTGCCCAGCCCTGGTTCCCG 
CCAGCGCCTCTCCCTCCACACCTCCCTGCAAGCTGAGGGAGCTGGCTCCGACCTTGGCCAGCCCAGAAAGGGGCTCCCA 
CAGTGCAGTGGCGGGCTGAAGGGCTCCTCAAGCACGGCCAGAGTGGGCGCCAAGGCCGAGGAGGCACCGAGAGTGAGCG 
AGGGCTGCAAGGGCTGCCAGCACGCTGTCACCTCTCAATACGATCTGTGAACATGTGCCCTTTCTCAGTTCAGAAAGCC 
ATTTAGAGCAAATGTACTTATTTACTTTATCCAGGCTCTGCTTACTCCTCTCCTCTCCACAGCCATCTCCTCCATTAGA 
AATGCTTTTCCCTGCCATTTTTGACAGACCCTGAGCCTCCTGGCCTCCCTGCCTGAGACGCATTATAGTCTCTCTGACC 
TGGACCACTGCATGCAGCTTGGGAGCCTCCCTGTCTTTAAGGTATCGGACAAAATATAGATGAGAGTAGCAAGGCATTA 
GGAGTAGTAGTAATAGCAGTACAAACAAGAATAATAATTTTTATGATAATAGTAGCTAACATTTGTTGAACTCCTTTTA 
TGTGCCAAGCATTTTATGTTTATTATCTTACCACCCTTGACAAGGACCTTATGAGGTGGGTACTATCAACCCAGTTTCT 
CAGAAGGGGAAACTGAGGCTTATAAAGAATATACAACTTGCTCCAAGTGGTAACTAGTGGAGAGAGGATTTAAACCTTG 
GCTCTTCAACATCCCATAACCTATGCATTTAGTTGCTGTTCATAAATAGTCACCTGCATATGTTCATCTTGCTTTTACC 
TGTGTTCATCCCATCTTTTTTGTGAAACTCCTGGAAGGCAGGTCGTGTCTTCTTTCATTCTTTTATACCATCTCAGAGG 
GCTGTAACAATACATGCTCAGAAAACATTTCTGTTCA^CCTGCATGAAGTACAAGGCAGGCTGAAATGTAAAGAAATAC 
ATAAA.TTACACTGAGGAAGAGCAAATCCTTTCATATAACTTTTTCCTGGCATTACCTCTTAGGGGAAAAGAATTCTCAA 
GCAAGCTGTAACTGAGCTGGTTACCAAAATCAGAATGAATTCTCCCCAATCACGGGGGACATTCCATAAGCCTTTGGAG 
TGAGGTCTATTTTAAGGATTTTGTTCAAGTTCCTCCTTCTTGTTTCCTGGCCACACTGCCCAGCACTTCAATTGGCTAA 
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TAGGGATTCTGAA.TAAGAAAGATACAGGCAGCTCACTTGGAAGTTACQTTAAGGACTAATAAAGATCTTGGAGTGATTT 
TCAA.CAAGATAAGATCAGCATCCTGGTATTGAGTTATTTTGCTACATTAATTAATTTCAGTTTGTTCTAATGGTCTTTG 

TGGGTTTTATAAAGTAAGAACTAAGATGGATATTTATCAATCGAGCAGATXTCTGTGTTGTGTCCTCTAAAGCCCTTGG 
GGTCAGTGTCTCACTGTAGCATCACTAACACCTTTTATGGAATCAAGTGATTAATAAATGTGTCCTCATGAGACTGTGA 
TGCTTCTGGGTGTTCATTTTAGATACCTXAATAATTAGTCTCAAGAGTAGCTCAGTTATTAAGTGATTTTGGGGTTGCA 
TCATGTCAGGGAAACAATCAAGAAGAAACTATTTTAATAGCATAAATTTCTCTGAGATAGTGAAGATAAAAGAATGCTA 
CCAGTTTACCCACTCCTTACTGTCTGAGTCAGGAAGAAGGTGGAACATCCTATTCCTTCTTCACCTCTATTACCTCATT 
TAGAAAATTTTGACTATTTCTTCTTTTAGCTCCCTTTTTACGGTCCACCATTTTTGGAAGATGACTTTCTCCCTGTCTT 
CTTAGAATAAAAGGTCCAAAGGAAGAAAAGAACAAGATATGCTCAGGAGTTACCTGTGATGACTTCCTCTCCCTTGCCT 
CGGGCACTGGCCCACCACTCCTTTTTCTATTCTCAGTTCTTTATCTATTTACTTTTCTATTCCCTGCTCCTTTCCTATT 
GTCCTGACTTGCATGACACTGGCAAGCTACAAAATGGGAACAATAGCAACTGCCTTAGAAGGCTGACAGGATTCACGGG 
AAGCACCCTGAGCAGAGTCTAATTCCTAATGAGTGGTCCTTACATATTAGGATCATTTTCTTTCCTTTTGAGCTTCTGG 
TTTCTTGGCCTCTGGCCTTAGCCTCTTTCAACATATTCTACATAGGTAATCAGATTCACCTTCAAACAATGCTGTTTTG 
ATCTTGTCATCTGGTGAAGAAAAAATAAAACCTTCAGTGGCTTTCTAAGACGATGAAATCAAATTCAAAGTCTCATCGT 

TGGGCTGTAGCCACTAGGTTGACGAGCATCCTCTTGACGAGCATCCTGATGATGCTGATAAAAGTGCTCAAGGACATTT 
TGGGAATTTTTTCTTTAGTGTTATCTAGGATAGTACTGTATACAATGCATATTTTTATGTATAAATCTTATTTCTGTCT 
ATGTTAGTTGCCTTGAAACAAAAACTGGGCCTTTGTAXCTGTGCAGGCTACAAAGGCTTGACACTGCTACCCTTAGAAA 
GGCCTGCTTGCCAGGTTAGCCTTTGGTTGGTAACTGGGAACTGAGCCCTTGGAGGGCTCTCAGTCAACAGTCAATTGAT 
AAGTGTGGTTCACTGTGCCTAGACTTTTGTGCAAACAACACAGTTTATGCTTGAACACCTGCTCCCCTGTTTGGAGTCT 
GGAATATTTTGATGTGCTAGGCAGAGGGTGCCTATGTGATCAGCTCCATGAAAAACCTTGGGCACCGAGTTTCTAAAAA 
GAAGCTTCTGTGGGCTGAAACGTCATATACAAGTTGCTACATTTTCCTTGCTGTACTCTATGTGATCTCCCGTGGTAGG 
CAGAAGCATAAGGAAATCTGCACGTAAAATCATTCAGACNCTGCCTGTGGCTCTCCCTTATGATCTGGCTGTGTATCCT 
TATTACATCACTAGAATAAATCTTAGCTTTAAGTACTGCCATACACTGAGTCCCATGGGTCCTTCTAGTGATGTCCAAA 
TGTAGGGGGCAGGGGTCTTGGGTACCCCTGACACAGTATCTCTTTCAAAACAAATTCTTAGAGTAGGTTCTTAATAAAT 
ATTTTGTGATTGAGCATCTCAAATCTCCCAAACATTGTAGATGCTTAAAACATTTAAACACTTTTGTTTCTTTTTACCA 
TTTTTGATTTTTTGGGCACCTTTAAGTTTTTTTTTATATGCCATCAGGCCAACATTTATAACATATGGTAGATCTGAGA 
TGTTGTTTTACTGCCTACAAAGAATTGTTCTAGTTTTGCCTATTTATTTTCTTTTACTTCCCGATATTTCAGACACTGT 
TAGATCTTGCCAGAGCAGTTCTTTTGGGCTTTTGTGATACAGAATCACTGGAAAAGGTAGAGGGTTAGAAGGGCACAGG 
TTTGAGGACTAGGTCTGGGAGATCAGTTTTGGTGGGAGGGTATGAAGGAGAGAGGCGCATGACAGGGCTTGTGTGATGT 
GACGTGACCACATGAAAGGAAGGGGCTTTGTGAATTGTTGCGGCAGACTGAGATTCCTTTTCACAGCATTTGAGAAATA 
ACAGAAAGAGAATTTGTTATTTTGAAATGACTTCCTGGCGGCTGAGTTGTTTTCATTTGATAACGACCCCTCTCTAATA 
CCAAGTCATGGTTTGCAGTTTACGTCTTAGGGTTTTCACAGATTTTATTTGATGGTAGGAACCACATCATTTGTTCTAG 
ATTTAGCATGTGAAATTCCCAGTAAATTCTTGGTGACAATGACTGATTGCTTCATTCATAAACATTTATTGAATACTTG 
CTGTGTGCCAAGCATCGTGTGTAGAGGATACAGAGATGAGCAAAAATAGGTCCCTACTCACATCATAGAGGGGAGGCCG 
ACTCACATGCACACATTTCCAATCAGATATGGTGAATACTAGTGGTGGAAGGTTAGGAGCCCAGAGGACAGCATCTCAT 
CCACTGGGACCTTGCTTCCTACGAGGCTTGTCCTGCATTTCATGGCCTTAAATTTCACCAATGTAGTTATCTAGTGGTG 
CTGATAAATCACTTATAATTAGTTTTTTATTGTCTAAGTATCAATTTTAGCTGCTGTTTTTTTAACCTTTCTTTAGTTT 
CTGCCTACATAATTTCCTTAGAATTAAAGCATCAATAATGGACCTTTGCAAAAATAAGCACTTTCTAACACCAATGTGC 
CATCCATCAGCAAAGGAGGCCATTAGCAAAGTCCAATTCATAGACTGCCTCTGATTTTGCATTTTAAACTTGCTAATAT 
TTAGCTCACAGTGTGATTTTCCCACGGTCACACACCTAGTTGGTGGTGAATTGCCGTAATTTTGCAATTCATATTATTT 
TGCATGTATCTCATTTTATTTGTATTCTGTGCCAATCTCTCTGATATTGAATGTAAGTTTATTGAGTGCAGATGTCTGT 
GTTTTTATTTTTGTGTCCCTAGTGCCCAACATATNGTCTAGGGAGGAAAATACTTGTTAGATAAACAATTAGATGATCT 
ATTAGGATTCTGTAGAGAAACAAAACCAATAGGAAATATATAGATACATAAGAGGAGATATATTGTGGAAATTGGCTCA 
TGCAATTATGGAGGTTGAAAAGTCTCACAATATGTCATCTTGAAGCTGGAGAACCAGGAAAGCCAGTGGTATAATTCAG 
TCTGAGTCCAAAGGTCTGAGAACCAGGGGAGCCAATGGCATAACTTCCAGTCTGATGCCAAAAGGCCTGAGAAACTTCA 
GGGGAGAATCTGAAGTCCCAAGAACTAGNAACTCCAATGTCAGAGCAGGAGAAGATGGATGTCCCAGCTCAAGGAAAGA 
GAGTTCACCTTCTTCTGCCTTATTGTTGTATCTAAACTGTCAATAAATTGGATGATGCTGGCTCACATTTGTGAGGGCA 
GATTTTCTTTATTTAGTCTACTGATTCAAATGCTAATTTCCCCCAGAAACACCCTGAGAGACACATCCAGAAATAATAT 
TTTACCAGCTATCTGAGCATCCCTAAGCCCAACCAAGTTGACACATAAAATTAATAATCACTGATGATAGTAATGAAAA 

TATATCACATGGATATATTTTCCACTTCGATATAGTAGAAAATATGCATGGAAAAATGCATCTATTATTTATTGAGCAC 
ATATTATACTTGAGGCACTCTGCTAGGCACTGTATTGAACAAAGATGATTAAGACAGTGTACCTTTCCTAAGGCACAGA 
AACCATAAGATAAATATACAAATGACTGTAGTGCAAGGTAGAATATACAAATGCACAACTAAGCAAATCTGAGAATGGG 
GCTTTCACACATTGTGGGAGAATGAGAGAAAGCTTCATGGAGGAGGTAACTTTTGACCTAAACCTTGGAGCAGGAGCAC 
CTGAGTTCCAGAGGTTAATTAAAAAAATGAAGGCAGAGGGAGAGAGGGCAGGGTGGGCAAAGGGAAAAACAGGAAATAT 
AAATGTGAGTCATTTTTGGAAAACTGTGGGAAGTCTCTTTTAGGTGTGGTGTATGAAGTGTGTGTATGTTGGGGGAATA 
GAGCAAAGTAAGGATTAAAAGTCAGGTTTCCAGGCTATGTTGCCTGGCCAAGCTCAGGGCTTTGCACTTGGTTCATCAG 
CATTGATATGTTTTTTGTTTTGTTTTGTTTTTTTGACAGCGTCTCGCTCCGTCACCAGTCTGGAGTGCAGTAGTGCAAT 
CTCGGCTCACTGCAACCTCTGCCTCCGGGTTCAAGCAATTCTCCTGCCTCAGCCTGCCAAGTAGCTGGGACTACAGGTG 
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TGTGCCACCCCGCCCAGCTAATTTTTGTATTTTTAGTAGAGGCTGGGCTTCACCACGTTGGCCAGGATGGTCTCGATCT 
CTTGACCTTGTGATCCGCCCGCCTCGGCCTCCCAAB.GTGCTGGGATTACAGGCGTGAGCCACCGCTCCCGGCAGCACTT 
ATGGGTTTTAAATATGAGAGTGACAACATCAGGTTATTGGGCAGCAGGAGGTGGGCCAGTTTTGAAAGGCAGGTGAATG 
AGGCAGTGAGATAAGTTGGGAGGGGCTGCAATAGTTCAGAAACAAGGTAGTGTGCAAGTAAATCACAGGTGGCACCAGA 
GATGAAGAGGAAGAGGCAGTGTGACAGCTCTGTTGCATGACACAACATGGGAAACGCAGGATTGAGAAGAGCCAGAGGT 
GATGATGCCATTAGCAGCGTGCATTTAGTACTTATCACAACCTATTTACATTTTCTATATAAACATTGATCTCATTAGA 
CTGTGATCTCCTAGAGGAACAAGTCCCATGTCATTCTCATTGACAAAATGAACATGGCAGATACTTGGTAAATGTTTGC 
TAGTAA.GTGAATGGAAGTCAGGCGAGTTGGCTTGGTGATGGCAGCTGGGGTGTTGATGGAAATACCGTGCTTCTTTTTG 
GACATGATGGAATTTGGGGATGTGGTCTATTTGTTAGATGCAGTTTCTAGGAAGAGATTACCCAAAGAACTGAAGAACA 
ATGACAAACTTATGTGTATGTGAGGGCAAGATAAAGAGTAGAGAGATGGTATAGTTGGGTATGGAGAGAATGCTGTAAC 
TGAACTGCTCCCTTCAAGATGTCAGGTAAGATTGGAGAGAAAATGCAGGATAGCATTTGTCACAGGTAGTTGGAATGTG 
GAGGGAAGACTGGAAGGATGAGAAGGACTGAGGTGGACCTGTGGGCTGTGTTAGCCGGTGAAAGTTGGAGGGAAAGGGA 
AATGGGAGGCAGTAGAGCATGGAGTTACATATGCAGGCACTGGAGTCAGGCTGTTGGAGTTCAAAGGCTAGCTCTTCTG 
TGGATTTGTTATGTGACTTTACACGCTCTCTCTTGCCTCAAGTTCCTCTTCTGCAAAATGAGGTTAATAATAATACCTG 
CATAAACACATGCACAGCACACAGAACAGAAGCTGGAATGTGATAAGCACTTCATAAGCATTAATTCTTCTTACTGAAA 
CTCACTAGGGTCACTTTGTGCATATTATCCTATTTAATCCTTAGTAACTGTATAGGTAGGTGTTATTATCTTCATTCTG 
CAAATGAGAAAACTGAAGTGCAAAGAAGTTTCATAATTTTCCTCAATCCACACAGCCACTATATGATGTGATAAAGCTT 
ACCTAAGCTAGAGTCTTACCTGATCCATCTGGTGCCCGGGCTAGTGCACTTTCTCCTATAACACTCAGCCTAAGCTAGG 
TAGATATGGCAAGACCACTGGCTGAGGCAACTCAGATGTGATCAATAGGTAGTAGGGAACTGTGGCTGACTTGGGGGCA 
GGGGAAGCAGCATGCTGGAAAGATTCATCTGGTATGTTTATAGAAGAGAGCAGGCAGCAGGCATGGGGGGCTGATGATT 
CAGACCAGAAATGGCTGAGGAAATGGTGAGGTCTGGCAAATGTCAGAGGAGCTGTGATAGAAGAATGAGCAGAATTTAT 
GACTGATGCAAATAAGGTAGATATGATGGTACGTGACAGAAACTGACTAAGAAGTCTGTATGCAGTGGGTGCAGCTTAG 
AGTTTCAACTTGAAAGTTTCAAACCTGGGACTCTAAGAAAA.TAGTCTGAATGGTAATGAGAAAGTTGTCACTTTAGTAT 
CTGCTTCCCTTGAAGAAaAGCACCTTTAGAGGAACCAACTTGGAGAATAGTGTCGCATCAAAGTGGGACACTTCATTAT 
TTTTAGTGGCAGCATGGTTCTGATGAGCACACCGTCGGTAACCTTTACTTCACTGTCAGTCCAGCTCTGTCAATCCTCC 
TTTATTAAGGAA.GGAAGCTGATGGATCTTTCCTTTCTTTCTTTCTTTCTTTCTTCCCTGGAGTAGGATGTTTTCTGTAC 
ACAGTTAGCATGTGAACTTCTTTTTAAAAAGAAGTTTACATTTTACTCTAATTCTCATCCATAACGGAGTGTGGTGATT 
TGCATTTGGGCAGTTAGGAAAATCAGTTCTGTTGACTTCCTGTTTTCTATTTCTGGCCTCGAGCAGAACTTCCCATTTG 
AGTGGGACCAAGAAGAGCATACAAAGCTGAAATGTTCTCCAGAAGTTGATTTCCAATGGGGATAAAGTAAGTTAATGGT 
CTGAGGTGTTTGTCTCCCCTTGCCCCCGAAGCTTGCCCTTTAGTTGCTCTTGTTTTTAAACTACAGGGAATGAACTGAG 
GGAAGCATTTTTTTTTTTTTTTTCCTGCAGGTCAGAGTCCCAAAGCTTTAGTGCAGGGTTCCAAGGACTCAGGAGTTCA 
AAACATGCTGCTTAGGCTGAGCTCTTGGCCAGATTTGGAGATTCCAATGTCTTCTCCCTTTGACAGTTCCTAAGAATAT 
TTTATTTGGATCCTTTTCTTTAGGTTTTTCTGTCTAAACATTTTATTTTACCTAGTGTGAAGGGGTGAGGGAGGGCAGA 
TTGTTTCCTTTCTTCCTCCTCTCCCCTTCCCCCTCCCCTCTCCCTTATTCTCTGTTTATAATTTAAAAGGATGCTCACT 
TTCATTTTCTCATTTGCTTCCTTCACAGCACCCTGTGAAGCTGATATTGTTATCCCCCTTTGACAGAAGGGGAAA.CTGC 
AGTTTCAGTGAATTTCAGTGACTTAGTCAAGTCACTCAGTTAACAGTGCTGAGAGTGAAGCCCTAGTGTTCTGCCTTTA 
GATCTCTTTTTCCCAGTACCATACTGCTTTTCTGGTGGAGGTTGTAGTATATAGGATGATGTCAGAAAGGAGAGGCTGG 
GAAGCCTGAAACGATCACATCGACAATTGAATTGTCTGTTTTTTCTAATAAAATAGAAAATGTTAACTAAATATATTGC 
CATGCAATTCTTCAAGCATATAGGACTTTGGGTCCTTTTTTGTGTCTCAGACTTTAAGATGATGTCTCCTGGGGAGTCA 
TTTACTATATGCAAGGAGAATAGCTGAAAAGTCAGGGTAGGCCAGCAGTATTTCATGCTTTGTACTTGGGCAATATGGG 
TTTTTCTGTTGGAGGTTCAGCAGAGGATGGTAGCAAAGTGACATTTAATTCTCCTGCTTGCCAAATCTTGGTGAGGCCA 
AAGTGGGTGGGGGAATCGGTTGTGAGTAGGTGTTAATGACGAGTGTCTGGACCTTGACGTCTTCTCAGTCCTGGAGTAG 
GGAAAAAGGAACAGAATTAGTGCTGTTTAGAAGAAGCTGGTGATGGAGGTCTGCTTAGGAATGAGTGCAGATTAGGACA 

GACTCTGGGAGGAAGCCTTTGATTTTGGGGGAATCTTTAGGACTATGCACATAACCAGACTTTGCTGATGGGAATCTCC 

GTGCCTTGTTTTCCTGAATCAAGCCCTTTCCTCCTCAGTGCCAAAGCAGAAGTGGCTGGGTGGGTGAAGATCTGAGTGC 

TAAAGAGAGTGAATGAGGAGGAAAATCAAATATTGTGGCAGGGAGGGGCTGACAAACACAGGCATGGCCAACAGAAGTC 
TCCCACCAAAGTGAGGAGCTGAGAGAAGGATTTGGGGAGGGAATGTCAGAAGTCTCACTCCCAGGCAAAGGATTCAACA 
AAGGAAAATCCGACTCTGGCTTGAATATGGTCCAGGTGTGGGGTTAGTAGTCCATGTTACTGTCTGACATGGGAGAGCA 
TTCCACTGTGATGGAAATGGGGTGGGTTGGGGTACAGGAGGAACCATAGAGGTAGAAGAGAAAGGAGGTGAGAAGGAAC 
ATAGTCTGGCAGTTGACCAGAGTGTATCTGGCTGTATGGTGTAGTCCCCATAACAGGGCACCTATGTCTGTACATTGCA 
CAAAAACAACCATCCAGTGTGTTCTTAAAAGTCCTGTGAAGGTACATTGTAATTTGAACTATATTTTGAAGATATCAGA 
GGATCCTATCATTTAGAAGAATCTCATGGGAATTACTTTTTAAAAAGAAAATAATCATTTTAGGGAATAGAAAGTCTCT 
CAACGATTGGTTTTGAATCTCTGGGTTTTAAATCCATTTACTCCAAGTAGGATTCAGTATTTCACTCTTTCACTGGCAG 
TGGATTGTTTTTTCTCCTACATATATGGCTTGAAAGCTCTTAACAAAGGATAGTAATTAATTATTTCCCAGCTATTTTT 
ACCTTTGACGTATTAAAA.GTTGGAGGAAACTATTTCATTTAACAGAATTTAAACAAAATGAAAAAGTTATTTTCCTTAA 
GGTATTCTGCTGTGCTTTTTCAAGGAAAAGCCTCCTCCAAAGGCACTTTTGGAGACAGTTACCAAAGGAAAATCCCACC 



GAGATCAGTCATGTACACTATGAAAATAATTGGTGTGCATTAGTACACCTTGTGCCAGATTTCATGCTTGTTGAAAGGT 
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GATTGGATTCAAACCAGCACATTTAAAGGTCflACTGSTTGTTCTTAAACTGTGCAGAATTTTAACTCTTTCATTATAAT 
GGATTTTAACCAAATGGCCATTTTAGGAAGGAGAGAGACTGCATACTGTGTTTTAACTTTCTGACCTTTTTGTTCTTAA 
ATTTTTTGTAAAGTTCTCAGGGATTTCCTATGGATGGAAAGGGTCTGAGAAATCAGTTCTCAGCTGGCATTTGGAAAAG 
GGTGGAAGTAGAAACTGAGTTCTTTTTAAACTGCTAAATTTAGGTCAGGGCTTTAATACGACTGTGCACAXCACATAAG 
CAATGTCTAAATGTCAGGCTGAATGTTCTCTCTCTTTTAAATAAGTACTTCAAGTTCGTTAGTAATAGCTAGCCCTCTG 
TCTCTTTCTTGCTTCTCCTCTCACCTTTGAGCAACTTTTTAAGTTCCTTTAACAGCTCTGTGGAGAAACCACCATGTAA 
TGATCAATATTTAACCCAGNTGGTTGACGTTAGCCCCGTTTCTGGAATGGGTATTTCACTGGGCTTTGGGGTTTTGATG 
ACGTTTTCTCCCCAGTGACTGTGGATGCATGGATTAAATTTGTTGGTCTGCAAAATACCATCTGTCTACCAGCCATTTT 
GCTGTATTTCCCAAAATAAGGTAGGAGACTGATGTGTCTCAAATAAGCAGGGTGAAATTTAGTCATCTGATGATAGTTT 
CTTGGGTTGTGCATTAGTGTCCTGATGAGCCCCTAGCAACTTTCAACATTATGAAGACTAGTTTGGAAGCCTCAAAGGC 
AGTATCTTTCTTGAAGAAAAAAAAATAACACCAGGCATTTCCACAAATACCATACACAAGTGGTCAGGTAAAGGCTGTG 
GGAGTTCACGCATCTGTTTACCTTGAGTGTGTGTATGAACTCTTGTAGTTCTAACTAAAGGCAAATGGAAACTGTATAG 
AGTCCCATTTTGTCAAGCTGACAATTCAGTATCCTCTTCTTTCCTGGTTGCTTTATAGCCCACTCTTAGTTGTTNTCTT 
TCTATATTTCCTACAATTTTTAGCTGTGAGGCTGTGTATTCGTTGCTTAAAAATTCTGTGCCTCATCTGCTTCACTTGC 
AAAATGGGGAAAATGTCACAGGATCCTTGGGGTGTTGCTTTGCCAGCCAGAAACCTTTGTGGCTAATGGTGCCTTTGCC 
TGAGTTTTGCTCGGGCCCACTGGGCTGGTTCTGCCCACTCAGCCTGGGCAGGCTGTGCTGGGCTCACGCTACTGGCCCA 
GATCTTATGCCTGCCAAGGGTGAGCCAGGCACAAAAAGGCAAGGGGTATGTGAACAAGGGAGCTGCCCATTGTGCACAG 
CCAGTCATGCCAGCTGNAGCAGGGCAGGCAGCTCCAGATGCCGACACAAGTGCTAGCTCCCTGTGAGGCTGTGGCTGGA 
CCAGGTGTACCACAGATGGCTTCCACTGCTGGCACCCGGGAATGTGGTGGTGCCTGGAAGCTTGGAGACGCCAGGAACT 
ACAGAGCCCCAAAGAGGGTGTCACATCCCTGGCTTGGGGAGCTCCCAGGTCTGGGCTCCCTGAAGGGCTGCAGTTCCTC 

GGTGAGCAAGGCAGAGAGGAACTTTATTGAGCGACGGTACAGCTCCCAGGAGACCTGAAGTGGGTAGCTCCTCTCTGCA 
GGCAGGTTGTCCTGTCAAGCCTGCAGCTCTCAAGAGAGAGGAGACCCACAGTGGGTAGCTCCTCTCTGCAGGCAGGTCA 
TCCCTTCAAATGTGCAGCTCTCAGGAGAGAGAAGACCTACAGTGGGTAGCTCCTCTCTGCAGGCCAGTTGTTCCAACCT 
CTGCCCAGTCTGGCTGAGTCCAGGGAGTTTTATGGGCTTCAGAGAAGGGGAAGTGAGTGCTAATTGGTCTATGGACAGC 
TGTGGGCAGCGTAAGTTCTCACTCCAGTCTGTGGAACTAGCAGCCTGGCCCCCAGGCTTCAGGCCATCCCAGGCCTAAC 
GGTGGGGCTTCACGGAAACTGCCCCTTTCTGTCCAGGAGTCCGTCTGCCTCCCGCTGCCATCAACCTGCTGCACTGGCA 
CCCAGGCTGTTCATGCCAAGGGGCACCTGCAGCCCATACTGAGCCACTCTCAGCTCCCCCTTGGCCCCCCTCCCATGCT 
CCTTGGTGCACAGAGTCTGGAGGGGGCCGAGGCAACAGGGGGCTGGTGTGTCAGTGGTACTCTGAGCACGGGCATACAC 
AGCTGGGTCGTGACAGTGCCCCAGCTTGCACTTAACTTTGCTCTGAAATTGGAGTGGGAGCTAGGAGTGGGGAGAGGCT 
GGGCAGTGGGAGCAGGCATTTCTGAGCCTGTGGGGGTAGGGGGGTTTCCTGGGCTTCTGAGAGTACAGGGATGCCTGGG 
TCTGCACCCACAGCTGGGTGGCTGCAGCTGTGCCCAGGAGGGCAGGACTCCCACCCCTCACACTCAGAAGTGGGTGGGG 
CTTCTGCCTGTTCGCAGCTCCCAACAGCTCCATGGAATGTGCAGCCCTGGCTGCGCCTTGCCTGCTGCAGCTGGCGTCT 
TCTCAGCAGCCACTCCAGATGGGCCACCACTGTCATCAATTACATTACCTACCTTAGTGTTATTGTGAAAATTAAATGA 
GTTAATCCATGTAAAATGCTGGGAACAATGTCTGGCATAACATAGAAGCTCAATAAATATTAATTCTCATTATTGTTGG 
TATCATTTTTGCTATAATTTGAATCTTTTACATATTGTTGTGACATATGGAGGTTTTTGACCTACAGGGTTTCTTCTGA 
GTGGCATAGCTCAGGGTAAAGTGGCTCTCCTCACCTCTCAATACCCTACTGTCTTTTGCCTAAATTCCAGTTAAGGATG 
GCTAGAGACATCATATGGGAAAGGGTGGTCCTGAACCAGAGAGATGGGAGAGCAAATTGCTAAGGTGGTTCTTGAGGGT 
AGGGATGGAGAGCCAGACAGAGACAGGTGTCCTCCAGACAGCTGTCCTTTATCATTCACTCACTGCCTCTGCAGCTCGT 
GCTGCCTCCTTCAGAAAGCGAATGTATGTTGCCTCTAATGCCCTTCCTGAGCTAAAGCCCAGTAGTTCTCAAACATCCT 
CTTTCAAAGACACTGAGCCCTGGTAACCTTCATTACATTGTTGTTCTCATATTTTTCTCAAGTTAACTCACTCATAACC 
TACAGTTTCTTATTACATTGATATATTGATTATGAATCTTTCACCATTAACTTTTGTTCATTTCTATTCCATCGCAAAC 
TTAATATTCACAAAACAGGCTTAATCTGAGCACAAGTGAAATGGTATAGCTGCGAAATACCTGGCAGTGGTAGGTACTA 
GGTGTTATAACATGATGACACTTAGAATTTATAGACACTTAGAGCATAGTTTTTCAAA.TATTTTGGCTGTAATCAATAA 
GAGATAGATTTCACATCACAGTCTATACAGATGTACATTTATTTATATGTATGTATGTAGGCATAGCTTAAGCAAAAGT 
GTCATGAAACAATGTTCAACCTATTGCACACAATGTACTTTCATGATTTGTATTCTCTTCTTTTTTATTGAAAATGAGT 
CTGGTTTGTAACCCAGTAAACACATAACCTACAGTTTGAAAAACCCTGATCTAGAGGAACATCCAGTGGGTGCCTCTTG 
AGTTCTTACGCACTATCCACATATCATCCGTATCATACATAATGGGTTGTGGCCATCTCAGTTTTATTTTGAGGCACTG 
CCTCTTCTCATCCTGACAGAAAAAAAAAAAAAAAAAAGAAAAAGAAAAGGAAAGAAAGCTCAGATCAAGAACTAA.CACC 
TTATCTTAAAACATATAATCTCTCCTTTACCTTATGCTCTTTCCTAATAACTATTCTTTTTCGATTGTCCAAAAGAAAC 
CACTCTAATAACTTATAACACCATGTATTAGAAATTTAGAAACCATTTTTGAAAGACAGTAAAGATGTAAATTAATGGG 
GGGACTAAATTATGCATGGATAGAAAGACTATTTATTATAATGACATCAGTTCTCCCATAAAATCAATGATATTTCAAT 
AAAAGGGTCAACAGTCTTTATTTTATAATGGAGACTCACAATCTTATTCCAAAATTTATATGGAAATGGAAGTAGCCAA 
GAAGAGGCAATATAGCCCTAAAGTAAAAGAACACGGAGGAAAAACTTAAAACTATCTGATATCAkTACTTACTATAAAG 
TACAATACTTAAGTGTGGTACTGACACAAAGAAAAATGGTTCACTGCAGTGATCATATACATCTTTTGTTAGATGTATT 
TGTATGTATTTGATATTTTTGATGCTGTTGCAAATTTTATTGTTTTGTAATTTTTACCCTGTTGCAAGTATCAGAAATA 
CAGTTGATTTTTCTATCCAGCAAACTTGCTAAACTTTGTGGTTAATGGAAACACTTCAGCTATAGATTCTTTTCAATAA 
CACAATCACATTGTCTAAGAATATTTTTATTTTGCTTATTCTTTTTCAATCCTATGCCTTTTGTTGTTTTCCCCCCCTT 



GAAGAAAAGCTTGTAGCATTTCAATATTGAGTTATTTTTTTTGTGGTGTTAACAATTTTTTTTGTAAACACCTTTTATT 
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ACATTTAAAGAGTTTTCTTCTGTTTCTAGTTTGCTAAGAGTTTTCTTGTTAGACGTTAAATTTTATCAAATGGCATTTC 
TGAATCTGTTGATATAATAGAAATTTCTCCCTCATTCTGTTAATCTGGTTAACTATATTAAATTGATATTTTGAATGTT 
AAACCAACTGTATTAGTCTCCAACCTTGTAGTAACTAAACTGAATTTAGTTACACTGTGTTTCATTACTGGATTCAGGT 
GGTTAACATTTAAGATTTTGCACTGTCACATGTAAGAGAGTTCTGGCTTGACTTTTCTTTTCTTTTAATAACTTTGTTG 
GGTTTTGGTGTAAAGGATATGCTGACTTCATAATACAA.GTTGGGAGTGGTTCCTGTTTTTCTCTTCTCTGTAGAGTTTA 
TGTAAGATTACTGTTAATTCTTCCTTATCTGTTTGGCAGAATTCAACAGTGAATCGTCCATTTCATATAAACAAGTTTA 
TTTGCTTAAGGTTACTCAGAATATAATTTTAATATATCTGAAGGATCTTCAGTTAATGTCCCTTTTTCATTTCAGATAT 
TGGATATTTGTACCTTTTGTTATTTCCTCCTTTATCAGTCAGTCTCACTAGGGGCTTATCAGTTTTATTAGTCATTTCA 
AAGAACCATCTGTTGGCTTTTTATTGATATTCTTTATTGTATGTTTTTAAAATTTTCATTGATTTCTATTCTTATATTA 
TCATTTCATTTCTTCTTTTTCTTTGGACTTAATTTGCTGTTCTTATATAATTATAATTATATAATTTATTGAAATATAT 
GTTAAGATAATTGATTTTTAGGCTTTATTCTCACTTAATATTTACATTTAAGACTATACATCTCCCTCAAAGGCTGGAT 
TTAGCTATATGGCACAAATTTTCTACTGTAGGATTTTCACTTTTATTCAGTTCAAAATGTTTTCCAATATCTGTTTTGA 
TTTCTTCTTTGAGCTACATGTTCTTTATAAATATATTACCTAATTTCTAAATATATGGGGATTTTCCAGTTGTCTTTTT 
GTTATTGATATCTAGTTTAATTCCACTTTGGTCACTTTAAGAGAATTTGAATTCTGCCATTACTAGGGCTGTGTTCTAT 
ATATGTTGAAGTTTTAAAATCATGTTGTTCCCATTTTCTCTATAACTGGTGACTATTTTCCCACTTATTAGTCTGTTAC 
AAGAGGTGTGTTAAAATGTCTTATGATTTGTGGGATTATCAGTTTTTGTAATTCTGTTCATTTTTGCTTTAAATAATTT 
AAGCCTCTGTTATTAGGAGCATATACTTTTAAAATTATTATATCTTCCTAGTAAATTCAGCCATGTATTTCCTCCTCTT 
TATCTATTAATGTTTTGTCTTAAAATCTACTTTGTATGGTGTGAACATGGCTACTTCAGCXTTATTCTGGGGTAGTGCC 
TGCATAGCGACCTCTTTCTATTCTTTTCACCTTCAATCTTATATATTTAAGAAATGTCTCTTGTAAGAAACATATAGCT 
TTGTTTAATACAGCCTGGCAAATTTCGTCTTTTGAATAAAATCTTAATGTTTGTGATTTATGTAATTATTATATTTGTG 
TTTTGTTTAAATCTATCATTATTATTTGCTCTCCATTTGTCTCATCTTTTGTTTCCCCTTTTTTAAAATCTTTTTTACT 
TTCTTTGTCTTGAGGTTTAGAAAATTTATTATTATTTTCCACTTTTCCTGCTCTGTTGACTTCCACCACTCCCAACTTA 
TACACTTCTGTTTATGTGTTTTCATTTGGCATCAATATTAACCCCCTCAGGACATTATTATCAAAGACAGTCAATATCT 
ATTTAGATATACCCACATAGTTAGCCCCCTTTTTGACTCCTCGTTTTTTCTGTATCTCAGTTTCCCAGCTGCGATCATT 
TCTGTCTGCCTGAAGAGTACCTGCAGTGCTTCCTTGAGTACGTGAAAGCTGCTGAGGAATCTCTCAGCTTTTATTTTTC 
TGAAAATGTCTTTATTTTAGCTTTGTTTCTGAAATACATTTTCACTTGGTATAGAATTCTAGGTTGAATTTCCTTTTCC 
TTAGGCATTTGAAGATGTTTCATTGTTTTCTGCTTCCATTGCCATCCAAAGTCTTCTAAAACTTCCCTAGGTAGGTAGG 
TAGAAATATTTAACTCAAAGGATGAATAAAAATGTATCCACAAACCCATACTTCTTTTTTTAATGGGATTTAAAGTTTA 
TAGATATTTAGTATAAAGTATTTTTACATCTGCAGATTGAATGCAGATGATCAAAGGAATCAAGTATTTGATGATTCAA 
AATAGAGACCTTTGTTTTACATATAGACTAAGGGTTGGTCCAGGACTATCAAAACAATTCTAGGAAGTATTTTTCTAAC 
TCTTGAAGAGAGAGAGAGGGAGCATAAAATGTACATAAACCTAAGTTAAAAGAAGTATGTAAAAGTATGTTAAAAATAA 
TGCAAAAAGCATATATGCATATATTTTGCTTGAACTTGATTTCCACTGACTTGGAGTAGTTCATTCTCTAAGAATCTCA 
TGTCATATTATTTTATATCTTTCTCATTTGTGAAGTCATTCAAGAGATCCTGCCTTGTATGTGTTTTCCAGATAATTTA 
CACTTTTATTTTTACATAGATGTTGATTAGCTGTGTTTCATTGAATATTCTCAGTTTTGGGTATCAGTTTTCAGCAAAA 
CAACTAAATGTGACACCTTCCTACTGAGCATATTGGGTCTATACGTGTGCATTTGACTTACGACTTATATTTTCACCTA 
AAAAATATTTTGGATACAATATTAAATTCTTTTAGCATTAATAGAGTGCTTGAAATATGAACTTAGTGCTTTTACTTTT 
AAAATATTTTAAAATTTTGATATTTAAAAATTTGATATTTTAAAATATTTTTTCTGTACTAAAATGCACTACAATATAA 
TGTGACAATTATGAATATGGATTTTAGATTAAGACAAACCTGGGCTGGAATAGTAGCTCTGTTCCTTACTAGTTGTGTA 
TCCTTGGAAAAACAACTCCAACTTTCTAAGCATTAGTTTCCTTATCTGTAACACAGGGTCCATAATTTCTACCTTACAA 
TGCTGTTTTAAGAATAAACGAAGXGGGAAATGAGTTAGTATCATATTCATATATGGCAGCCATTATTATTATTATTATT 
ATTATTATTATTAAATTTCTATAGTATGTTATTGCCTAAGTTTGTTCATAGAATAATGTATTGGCAAATAATATTCCAG 
TAGGAGAATTATTCTTATAAAATAAATTAAAGTAACTTACTTTATTCTTTAGAGTTTACCAAGATAGGTATATTTAGTG 
AACATGGGAGTCAACAGCNTATAATAAATTCTGTATTCTTAATTTAACAAGCATTTATTGAGTCTCTAACAACAAGCTT 
AGCAGTGTTTAAAACACCATGGCAGGGCTGGGCATGGTGGCTTATGCCTGTAATCCCTCACTTTGGGAGGCCAAGGTGG 
GAGGATCACTTGAGGTCAGGAGTTCGAGACCAGTGTGGTCAACATAGCAAAGCATCGTCTCTACTGAAAATACAAAAAT 
TATCTCGGCATGGTGGCAAGCACCTATAATCCCAGCTACTTGGGAGGTTGAGGCAGGAGAATTGCTTGGATCAGGGAGG 
TGGAGGTTGCAGTAAGAACTCGCCACTGCACTCCACTCCAGCCTGGGCGACAGTGCAAGACTGTCTCAAAGAAACAAAA 
CAAAACAAAACAAAACAAAAAAACTACCACGGCAGGAGGAATTTCAAGCATGTGAAAGCTGTTACCAAGGATAATTGTG 
CCTCCATCACAGGTGTCTGCCTCTCCCCATCTCTGCTGTCAGTGCTGGAACCCACACAGTATCACTTGTCTGGGTTTTG 
ACAGTAGCTGCCTTACCACTTAACTCCCATTTATTGTCTCTCCAATCCATCCTTTATACTTTTTCCAGAAATTATCTTT 
CTAAAACAAAATCATGCCATCATCATTCACACATTCATAGACAGCTGTTGTCTGTGGAAAACACTTCAGCCTCATTAAG 
ATGTAAGGCCCTCCGTACTCTTGCCCTTCCAGCTGTATCACCTCCTGTTTCCTTTCCTGCAGCCTATACTCCGGCCATA 
GGACTAATTGCAAATCTCCATTAGTACCGTGTCCTTCCCAGCTGTTATTTTAGCTAGACATGTTTTTTTAGCCATTTCT 
TGCCTCTCAAAATTGTACTCATTCTTTAAGATATAAGAGAAACACCATCTTATCTATAGTCTCCCTAGATGTAGAGGAT 
GAATTCGAGTGTTAAAAGCAAGAGGTGGGCGTTGTAGTGTTCTAAGGTAGGGAGACTAGGTATAGAAAGAAACCTTGAG 
ATGGAAACCAAGGACAGAGAAACTTTTGCAGAATGCTGTCTCTGTGGGCTGCCTGCCCTGTCTTTCAGCTGGAAGTGGT 
TCTTCCTTTCTGTGTTCTCTTTCTCTGATGGGCTGCTGAGAATTATTGCATGTAGGAAGCCAGAGAATGTCTCACTGTT 
CTCCCAGCAGCTGCTGCTTAGGGCTCTCTTACTCCACTCTTTTTTGATTCCCTGGTCTCCTGCAGAGCCATTTATTGTC 
TGGACCTTCCCTATACGTTGTCTTCCCCTTAGCTCAAGGCCTGGCCTCTCCTTATCTCTCCTCAGAGTTTGACTTCTGA 
TGGGATCTGTTGTGCTGGAACTAGCTGTGATGTTTCTCTTCTTCCTGCTTCACCTATGGGTTGGTTCCTCAGCCCTTAT 
ACTGGTCCCACTGGCACCAGCCCTGACCCGATTAATTCCCTTTCATCGTCCTCCATACCCAAAGGTCCTGTCTTGGACC 
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AGGGAGGCTCACTGGGCCAAGTATTCATCACAi^TGTTAATAAATATAACCTAATTTTAAAAGAftATATCTCCAAAGAG 
TGTAGCCTTCTAGGAGACTGAGTACAAAAAAAAGAAAGGGGTGGAGCAGGACAGAGTATGAAAGAAGACTGCAAGAAAA 
GGTCAGGTACAACTGGGAGAGAAAAATGCAGAAGCTGTGGGCATGCAAGGCCAGAAGTGTAGCCAAGAAGCAGNAGGTG 
AAGTCAAAGGTGGATGAAGGGAAAGASAGATGAAATGAGAGAAAAAATCCTAGGAGTCTTAGCATTGGAGGGGGAACTC 
AGGTGCGAGAAATGATCTAATAATAGTTGAft.TGGAGAGAAAA.TCAATGTATGGTCAATCTTCATTATCACAGATTATGT 
GTTTGCAAATCCACCTACTTGCTAAAATTTATCTGTAATCCCAAAAGCAATCCTTGCGGCGCTTCTGCAGTCATTTGTG 
GACGAGCGTGAAGCAGTGAAAAATTTAAGCAGTGCCACATGTGTATTTCCAGCTGAGGGTGAACAAGGGATGCTCAGCC 
ATCGTGTTTCAGCCCTCATGCTGTAAGCGAGGGTCCTTTCCATGATACGTTTAATGCTGTGTTTTTGAATTCTTGTGTT 
TTTCACTGGTGATTTTGTCATGTGAAATGGCTTCCAAGCATAGTGCTGAAGTGCTCTCCAGTGCTCCTAAGCACAAGAA 
GGCTGTAATAAGAAGAAATCTGGCGAGGTGCCCTGGTGCATGAGACCAGCCTGGCCAACATGGTGCAACCCCATCTCTA 
CTAAAAACATAAAAATCAGCTGGGCCTGGTGGTGTGCACCTGTAATCCTAGCTACTCGGGAGGCTGAGGCATGAGAATA 
GCTTGAACCCGAGAGGCGGAGGTTGCAGTGAACCGAGATCATGCCACTGCACTCCAGCCTGGATGACAGAGCAAGACTG 
TGTCTCAAAATAAATAAATAAATAAATAAATAAAAGAAAAGAAAGAAAGAA?^^ 

AACXTTGTTCAAACATGAGTTATAGAGCTGCTGGCAGGGTGTTTAGTGTTAATGAATTAACAATATATATTAAAATAAG 
CTATCTTTAAATAGAAACACACAAAAAACAAAGTTATGTATTGATTAGGTGATGAAAATATTGTGACCAGAACTTGCAG 
AAACCTGATCTTACATTTCCCCTGGGAGCAATGGTTCAGTATTTGCTAATTCAGTGTTCTCAGTGACTTTATAGAATGT 
AACTGCCACAAATAACAAGAATCAACTCTGTAAACATTTTTGTTGGTCAATGGATATGCATGTTTAGACATTTTGTAGA 
ATTATAGTCAACCCAAGTGAAATGGAACTCCTTTTATTTGACTTGGGAAGTTGCTCTATTCTCTTCTGTTTCAAACAAA 
ACTCTAAATAAAATCCTCTTTTGTTCTGGTTTATTTTAGCAGATGTTTACTGGTGTTTACTGGCAAATGTGTTGAGTAA 
GTTAGGTAAAGTTGACCTAGACACAGTTTTTGCTCCCAAGGAATTCTCAATTGATCATGGAAGACAGGAGATGTGTGTA 
ATCAACAGTATTGACATTAATTTGTATTCCTGGAACAGGTATCGACTAGAGTCAAAGAAGGTTTTGGCTGGTCCTGAAC' 
AACAAGGAACCCAACGTAGGTTCACAAAATAACCACATATTGTCCATAGAGTAGGTGTCTACAACATGCTAGTGAAGGT 
TGACATTATCTTAGAGCTTCGGGGATTTATAGATGGAAGGGATCCTACAGGCCCAGTATGTGACAAGGACCTGAGCATG 
TTTAGATGTAGAGCTAGAACTGAAAACCAAGCCTCATGGCTGAAACTGAATCCTTTCCCACTAAACCATACAGGCTCTA 
TGCGCTCGAACTAGTTATTGGAGTCCCGGCTTAAAATGAGCTCATGTTCCAGAAATTCCACTTAGGTCAGATGTTTATA 
AGTCAGTCTGAGGTTGTTCCAGGATGAGCTCCAAGGGGTCTGTTTTGCTGTATATGAATATTTTTATAGAAGGAAGCTC 
ATAAATTTTCATGTGATTCTCAAAGGAGTTCATGATTCCAAAAAGTCTAAGAACTTCTGTGCTTATTCTGAGGTTAACT 




ATAAATTGGTATGAATTTTCTAAAAAGACATTTTCCACTTTTTGCACCAGATACCAAATTTGTCTTTCAATAATATATT 
CTAAGAAAGCAATAAGAAAAAGGAAGTAATTAGAAATTATGTATAAAGATATTTATAGCATTTTTGTTCATAATATGAA 
AACTAGGAATCAAAGTG1 AAG ATTACA rTTTAAAATATCACTTAGGCCGGGTGCGGTGGCTCAAGCCTGTA 
CAGCACTTTGGAAGGCTGAGGCAGGTGGATCGCCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGCAAAACCC 
TGTCTCTACTAAAAATACAAAAATCAGCTAGGCATAGTGGCGGGTGCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCA 
GGAGAATAGCTTCAACATGGGAGGCAGAGGTTGAGCCGAGATTGTGCCACTGCACTCCAGCCTGGGCGACAGGGTGAAA 
CTCCATGTAAAAAAAAAAAATCACTTAATATTATGAAAAACTGTTTATGACAAGACATGATGTGAAAATAATCATGGCA 
TATATAGCATAATCACAATTTGTTTATGTGTGAACAGAATAACATGTTAACAGAGGTTATCTTTTGCTAATNGGACTAG 
AGGTGTTTCTTTTCCTTTTTATTTTTTCTTTTTGTATTTTTCAAATTGTCTAAAAGACTATATATTTTTATAATCAGAA 
GAAATATTGCAACCATATTTTGTCCCANTTGAACTATGATTTACTTACGGGAAGTCCTATCCTTGTTTCTTAGTTTCTA 
CATTTTAAAATGTCTCATCATTCATTTTGGCTGAAAGTTAAAATGCAATCTCAGTTATTTCACGTTAATTCAATTACAA 
GCCCTTCTCTTCCCACAGTATCATTTCATCTTAAACCTTCATACTCAGCCTCCTTTGCA4CTCTGGCCTCTCTTGCTTT 
CCATTCCTTTTTGTTCTTTCTCTGATTAAAAAAAAATACTAAATTCTGTCTGCTTTTCTTTGACAGCATTAGCCTTTTT 
TCTCCTCTGCTCAGAATATAATTTTTGCTATTCAGTTTTTCAAATATTTACCACTGTTCCCTTTGTTTCTTTATCCTGG 
TTTTTAATTTTGTAAGGTAGAGGAAGCATTCATGGAATAGTCTGTTCCAAACCTCAGAGCCTCAGTAGTGCTTTTGCAT 
TAATTAAAAAGTATGTATTCTTTTTGGGATTTCCCAAAGTATTTTCCCATTATATCAGGAACACATGTGTATATGTGCA 
TACATAGGGTATGCATGAGAATGAGTGTATTCACGTGTGCATGTATGCATTCATGTTTGTGTGCATGTTGGTGCATACA 
TGTGCAAGTTGGTGTGCACTTGTGAGTGAATACATGTTCCAGTTCTTCCAGAACAGGAACTGTGTCCTTTCCTATATGC 
CCTACGCAAGTAGACACTGCAATGATGCTGACTGCCTGTTTGCCTGTCTCTGTATAGCCACCTTTCAGAGCTTGCCATC 
TGGATCTCAGACAGTATGCAGAGGAGAGGAATGTTCTAATCCACCCTGGTACCAACAGGCTGGCATCTGTACTTTGAAA 
GCTTTGATGAAGAAGATGCAAATTGTGTTGGCTGTGTGGGCTTTTCAGCTGCTTCCTGACTGGGCTAGAGACAGGCAGC 
ATAACTTTTAATCTCTCCAAAAGCCTGCCAACTGGCAAAGAGATACATGTATTAGATAAGATGGTGGATCTCGATTTAT 
ATATGTATGAATGCAGACTGAATTAAAATGGCACCCTAAGGGAGAAGCCAAGGACCAAATCAGGAGACCCTCTAACTGA 
GTCAGAAATCAAGGCCAGGATTTATAGGATGAACATTTTTAAGTGTACATTAGAATGTAAAGTAGGTATTTGTAATTGA 
AGTACTATGCTTATTTTATTTCCATAAACCTAAGGTCTGGCTTCGAAGTGGCCTCAGGGTATATCCGTCAGCACTGAGC 
CTTGTAAATTTGCCTGCTAAATCAAACCTATGATGAAAAGAACCAGGCAAATAACACTGTCTTGCAGTGTGCAAGTCCC 
GTGGCTGTATTATAGAGTGCTCAGCTCAGTGTTTCACAGTGGAGAAGAACGTACGTTGATATGCTTTCTGGGTTTGAGA 
GCTCTTCCTTCTTCATCCAGAAGACAGAGCTGGGTAGAGAAAAGGATAACCAGCAAGACAAAGGCTTTATCCCAATATT 
ATATGTTTAAAACTCAAAGAGATATGGTGAAAATGGGACTTTATTAAATTTGCCTGATTGGAAACAAACATGCAAATTG 
TACAAGATTCCTAAATGTGCCAAAATGGCAAGGAGAGAGCCCTGACGAGCATGGAGAATAGTGAGTAATGCTTATGTCC 
TAACAGTGCCCCTTGCCTTCATTGACCTTTGGAAATATTGTGAAAAAGTCAACCTTTTCTATTCTGTCTGTATAGTCTT 
ACAGTGTTTCCTCTCTTTTTCTCCCTCTAGGGAGTTATCCAAAGCCCCCTTCACAAGAAATGCTAGCTTTCAGGAATAA 
Fig. 9.26 



WO 2004/028341 



PCT/US2003/029906 



45/373 

TCAATCAAGCACACCTTTGAGCAAATGTAAGATTTATGTTCATTCTATTTAGATATTTGATTTTGACATTGTATCCTTT 

GGGAGCTCTCCCATTTGCAACCCGGCTTTAAA.CCCCACGTGGCATGAA.GAAATCAA.TTAAACAGACAGAAACTCTTCTG 
GGATTGGGAATCTGGCTTCTCATTTAAAAGAATATCCCCATTTTTCTAACCATAATAAATTTTAATTTTCAAGTAAAAG 
CCATTACGTCAATTTTAA.TGTCAAATACATTTTAAAAAGAAGATGCAGACTGTTGAAAAGATGGTGGAAATGATTACAA 
CCTAAGCTTGGAGCTTACTGAAGTCAATCAACTTCAACCTGGAGCTTGCTGCAGTTCCGACTGCACTTAGATGGTTTTG 
CTTTAGTTTCCCCATTTTAGTGTAGCAGAGGCTGTTTTGTTACCTGATCTTTTTTTGTAGAGAGAATGAAACTGCCTGA 
GGGACAATACAGTGCACTGGAGAGGGATGAAATAAAGTCTCAAGAGCTGCTTGTACTATACCACCTACCTCAAACAGCA 
GATGTTACAGAACTGCTTTTAAAAAAATGTTGCCTTTCACATGTCATGCTAAAAATATATACCTAAAAAGACCTAAAAA 
AAAAAACCTTAAAAGAACTAGAGAAGCAGGCTGTAGTTATACAAAAGCTATATGCAAGATCATGGAAGCAAAAA?^AAAA 
TGCATAAAGACATATTAGAGCTTTCTTAAGTTCCAAGGGAGCTTTTGATAATACATTCAAAACATAAATGGGAAAGTCA 
TCAGAGAATTGCATAGTCCCCAGGAGACTGCAGAAGGCTTTGAAATGGATTTAATAACATTGATGGGTCGGATAGGAAG 
CCCTTATTCCCTTTGACTTATCATCTTTCTTTTCTTTTTAAAATTCACTTTCAGGAAATAGTTACATGATCAACTCTAC 
CTGGCTGACTCAAA.TTTGGTTCTCGGTTTGAACTCTAGTTATCTGTATATCTTACAGCTGTCCCCTTCAGTTGCTTATC 
ATGTGACTTGTCATTCTGACTGGGTTTGAAGCTTACAAAGGTCAAGAAACACATCTTTCATATCTTTGGAATTTCCTCT 
GTAATTTTGATACCCTGATTGTGTTTGCAGATGGTGTTTAACAAATGTTGCCTGGCTCACTGGATACTTCCAGATTTTA 
AAAAAAGTTAACAGAATGATCTTCAACTCTGCTTCCATTGTTAATATTTATGTGCTATATTCTGATAAACCCGTAGAAG 
ACCAGATAAGACAAAAGCAGGAGAAACAAGTTGTAGATACAATAGTGAGCGTGTAAAAGGCATTTAATAATGCCTTGAC 
ATGAATAATAAACATACCAGTAATAAAGATACAACAACCTTACGTTTCCATAGATTCTTGATTCCTCTAAAAGCACTTT 
CATATAATAAAGGACAGAGGGATAAAGGGAGGAGTAAATATAA^TGCAAGGAATACCAAAGGAATGTAGACATGAAAAA 
GCAAGAGGACCAAAGCAAGACAAAGAAAA.TAATAGGCAAGAATAAAGAAATTGAGGGAGAACTTACTAATAACTTGGAA 
CAGTTGTTGGCTAAACAGCACACATAGCAGAGTATCAAATAAATATTGACAATGTTGGTGTTCTTGTAGTGAGTAGAAT 
ATCCTATAGACAGAATACTCTAGGATATTCTATAGACAGAGTATTCTGTCTATAGGGTATTCTGCCCTGTTTATGTTTT 
GTCTTGTTTTCTGCTGAGTTATTAGGGAAAGGAGTATCGTGGATTCCCTCACTTTCTTTCTCTTCCATTTTTATTCGTG 
ATGGTTAATATTGATACTAGTATGGCTATCTTTACTCCAGATAGTCAATCCACATCATCAAAAAGATATGGACGTTTGA 
GTGATACTCAACTTCAGTAGCTTAGTTCAGTGATTTCACAAAAGCTCAGTTAGGCTTGCTGCTGAGAGCATAAGTGAAT 
TTTGCCCTTGTTGTAAGGTTCTAAAAATTTCCTAACCTTAGGAGGCAGGTCTAAAATTATTGTCTATAATGCTGAATAT 
AGTAACTTATTATAAAGAAATTCTAAGAAAATAAGACATATCAACTATGTTATAGAACTGATATTAAATCTAGAACTGA 
AAAAAATACAGATAGAAAAGTTCTGCCTGTCATGTGCTAGAGGCTACAAGAGATCCCTAAAACACTTTTATTACTGCTT 
TGAAGGGATAAGCTCCCTCCAAAAGCATGGATCAACTATTTTAGAGATTTAGAGATTGACACTGCTGTTTTGGCAATAA 
TTCTACCTTCATACTTTCAGTTCTGGATCAGCACAGAAAACTCTCTCCTTTGTCAGATTGA 3 \AACCTGTAGCAGGGGGA 
CAGCCAAGATGGCCGAATAGGAACAGCTCTGGTCTACAGCTTCCATCAAGCTACCAATGACTTTCTTCACAGAATTGGA 
AAAAACTACTTTAAAGTTCATATGGCACCAAAAAAGATCCCGCATTGCCAAGTCAATCCTAAGCCAAAAGAACAAAGCT 
GGAGGCATCACACTACCTGACTTCAAACTATACTACAAGGCTACAGTAACCAAAACAGCATGGTACTGCTACCAAAACA 
GAGATATAGATCAATGGAACAGAACAGAGCCCTCAGAAATAATGCCACATATCTACAACTATCTGATCTTTGACAAATC 
TGAGAAAAACAAGCAATGGGGAAAGGATTCCCTANTTAATAAATGGTCCTGGGAAAACTGGCTAGCCATATGTAGAAAG 
CTGAAACTGGATCCCTTCCTTACACCTTATACAAAAATTAATTCAAGATGGATTAAAGACTTAAACGTTAGACCTAAAA 
CCATAAAAACCCTAGAAGAAAACCTAGGCATTACCATTCAGGACATAGGCATGGGCAAGGACTTCATGTCTAAAACACC 
AAAAGCAATGGCAACCAAAGCCAAAATTGACAAATGGGATCTAATTAAACXAAAGAGCTTCTGCACAGCAAAAGAAACT 
ACCATCAGAGTGAACAAGCAACCTACAGGATGGGAGAAAATTTTCACAATCTATTCATCTGACAAAGGGCTAATATCCA 
GAATCTACAATGAACTCNAACAAATTTACAAGAAAAAAACAAACAACCCCATCAAAAAGTGGGCGAAGGACACGAACAG 
ACACTTCTCAAAAGAAGACATTTATGCCACCAAAAAAACACATGAAAAAATGCTCACCATCACTGGCCATCAGAGAAAT 
GCAAATCAAAACCACAATGAGATACCATCTCACACCAGTTAGAATGGCGATCATTAAAAAGTCAGGAAACAACAGGTGC 
TGGAGAGGATGTGGAGAAATAGGAACACTTTTACACTGTTGGTGGGACTGTAAACCAGTTCA^CCATTGTGGAAGTCAG 
TGTGGCGATTCCTCAGGGATCTAGAACTAGAAATACCATTTGACCCAGCCATCCCATTACTGGGTATATACCCAAAGGA 
CXATAAATCATGCTGCTATAAAGACACATGCACACGTATGTTTATTGCGGCTCTATTCACAATAGCAAAGACTTGGAAC 
CAACCCAAATGTCCAACAATGATAGACTGGATTAAGAAAATGTGGCACATATACACCATGGAATACTATGCAGCCATAA 
AACATGATGAGTTCATGTCCTTTGTAGGGACATGGATGAAATTGGAAATCATCATTCTCAGTAAACTATCGCAAGAACA 
AAAAACCAAACACCTCATATTCTTACTCATAGGTGGGAATTGAACAATGAGAACACATGGACACAGGAAGGGGAACATC 
ACACTCTGGGGACTGTTGTGGGGTGGGGGAAGGGGGGAGGGATAGTATTAGGAGATATACCTAATGCTAAATGATGAGT 
TAATGGGTGCAGCACACCAGCATGGCACATGTATACATATGTAACTAACCTGCACATTGTGCACATGTACCCTAAAACT 
TAAAGTTTAATAATAATAAAATTAAATTAAAAAAAAAAAGAAAACCTGTAGCTCTGGTATCATAGTGGCTGTAGTGACT 
GGTTGAATGATTTAATCTATTTCAGCCTCAGTTGCCIMAGCTGTTAGAGGAGTTAATTATATCAGTCCTGCCTTATAAT 
CATAGCAATAATTCCCATTTCCAAATGCCTGCCATGGGTCAGGTTCTTGCTATGTCTTTGGCACATATTATCTTTAAGT 
CTCATCAACTCTGCAAGGAAGGAACAATTGTCATTCACAGTTTACAGCTGAGAAAGCTGAGGCTCAGATTATTTCAGTA 
AGCTGCCTGAAGTCATGCAGCTAAGTGGCAAAGCCAGGATATAAACTTCATATGTATGTTCACAAAGTCCCCGCTTAGT 
CCTCCATGGAATTTTTAGAGTTATTTAAAATGACATGTGTGAAAGTGTTTTGAAAATAGCAAAGTTCCTTGTAAATGCA 
TGTTATTATTATCATACTGATGAATATAAATTACTTAACATCTATTTACCAAGTTCCTTATAGATATTTAGCACTGAGT 
CAGTTTTCATTTTGGACAATCTATGGAATTAGTTATTTCTCTAATGTAGTATTACATAAGATGCATTATAAATAAATCT 
TAAATATTTTCAAGTGGAAATTTCTTCCATCCTTGGGACCAGGTTCTTCCTTCTTCTCCTTCTTCTTCTTTTTTATTTT 
TATTTTTTTGAGACTGGGTCTCTGTCACCCAGTCTGGGATGCAGTGGCACAATCATGGATGGCTCACTGCAGCCTCGAC 
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CTTTTGGGTTCAAGTGATCCTTTCTCCTCAGCCTCTCCAGTAGCTGGGACCACAGGTATGGCCACCACACCCAGCTAAT 
TTTTTTATTTTTCTAGAGATGGTGTCTCACTATGTTGCCTAGGCTGATCTCAAACTCCTGGGCTCAAGTTATCCTGTTT 
CAATCTCCCTAAGTGCTGGGATTAGAGGTATGAGCCACCACACCCAGCCTGGGTTTTAGTTTCTTTTTGATCATATTTG 
GAGAAAAAAAGAAAA.GAAGCAAATTTGCTAATCAAAATTGAGTGAATGTTTCAA.GAftACAAAACCflATTAAATGTAGTC 
CAA.CCTTGAGAA.TCAGCAAGTAAAAA.CCTCTGAAGCCAAGAGGGCTAft.CAGGAAAACTGAAGGAGAGGAGAGAAATATA 
CCATAA.GCATTTTCAAACCTCTGCTTCAAATTCTTGTATTTATAAATGGTCTGGGCCAGCAGTGCAA.CTCTCCCTGTCT 
CGCTCTTTGTTGTTTATTTTTTGGAGTCTTTAA.TGACCAATCGGGTTGCTGAAATTTACTTGAAGAGTTTATTCTTGAT 

GAA.TTTTCTCTTGTGGAAAACATCCATTTCCAAAGAGAGCCATCAGCATGAGATTGCTTTTTTTTCTTTTTAACCGCCC 
CCAACCCAZVGGAGAAAGCTGAGGGGAGTCAGTCTGTGAAGCAGCCAGGAATCAACTTTCATGACAGTTTTAACATTCAA 
GGCAGACTTTTCCCTTGGTCTTTTGGAAGAACTGCTGAAATCTCAATGAAAGTTCATGAAATTCTGTAGAGGAATCAGC 
TGAGTCTAGAAATAA.GCTGTTCCTTATTGTTTCCTCTGTTTCCTTATATATAAAGAGTGGGTAAAAAGAAGCACCTTGG 

AGTTTCCTAAATACACAGATCCAGTTGTTTTTTAAGTCTCAGTGTGAACTGTTTATTCTGTTTGGCCCATGTGGATATC 
TAAAGGGTTCACAAAAATGCTTTCAAATTGATAAAATATGGAGGAAGCCGCTTTTCTAGTCTTCATCAAGGATCTGCGT 
TGGGTGGAATAGAATCTTTGTTTGGGTTTGGTAAGAGTTTCATGATGCAGGATTTTATAGAGAGGGAGCTAATGCCATT 
GGGTGGCTGATCACCTAGGTGGAATGAATGTGGGGCCACTCATCCATGCATTTTTCTGCAGGTGAGATGGGATAGGTAG 
CCCTTGTACAGTTCTTCTGTCAGAGATCTTGGTCACATTTGAGTCTCTGCTGGGCTAAGGCAGAA.GCCCTTATAGGAGG 
ATAGGACCACTACCTGGCCAGGCTTGGTTTTCTTTAGCTCAGAGCCTGGAATTGGCTAAATTTGAACAGACAAGATTAA 
AAAAAACAAGCTGATTATACAA.GTGATATTGTAAAGAAAAAGCTAGATACCATAAGAGCTGGATACCAGCCCAGTGTTG 
CTGTTTGGATTTGATCATACTCTCTTGAGTACAGGAACAAGAGGGCAGCCTAACATTGTCCCTGAAGCCCTCTGCCCAC 
AGCCAGTCAGATCCATGTCCAACCTTAGCAGCTAGGATGCTGGCCATCCCTGTGGCCCAGGCCCCATTTGTACAAGTTC 

TACACTCTGGGGANTCAACTTGTGCTCGGATTCACCTTTGGCAAGGGTCCTTTAGTGGAATGGACTCTGCCCAGGGAGT 
CAGTGGACTGCTGTTTGCTGGTTGATTTTAGACAAGTTACTTTATGTTTGTGGGCCTCATTTTCCTCTGAGCAAAGACA 
TCTCTAACCTGAGTCACAGCACAATCTTTGTGGTCTGACTCTGTCTGGGGCATGGAAAATTGTGTGTGTGTGTGTGTGT 
GTGTGTGTGTGTGTGCATGTGTGTGTCTCCAGTCACTGGTTCTGGGGATGTTCCTCCAAACTGTTCTTGCCTTCTTTCT 
GTTATCCAAACTTTTCTGTGCAGAAGAACAAGATTTAAGTTTGAATGGATCATTGTTTCTTTTCGGCTAAACAACTGCT 
GATAGTCAGAGGATGACCTATTTCTGAAGCAGACGACCAAGGAGAAATTTATGGATTTCTATTCTTTAGACTTAACCAG 
TGTTCCTTCTTGGAACATATGTTATGGAACTTGACTAATCGCCCTGGCAATATGTTGCCAAAGTTTTCCTGGCAATAGA 
TCAAAGTCTGTAATATACCAGCACATCAGCTTTGCAGAGCTCAGACAATGAGAAAACAGGTAGGGGTGGGAGAAAGCAC 
TTGCAATTAATTTTGGAGTCAGATTTTGATAGAAAAGTAGAAAGAGGATAGGACTAATTGACTTCTGAAAGAATTACAW 
GTGGCTGGTGTGCCCCATGACTCACACTGTAATCTAAATACTTTGGGAGGCCAAGGTGGGAGGGTCTCATGAGGCCAGG 
GGTTTGAGATCAGCCTGGGGAACATAGTGAGACCCTGTCTCTACAAAAAATAAAAAAAATTAGCCAGGCTTAGTGGCAT 
GTGCCTATGATCCCAGCTGCTTGGGAGGTTGAGGTGGGAGGATCACTTGCAACTGGGAGGTTGAGGCTGCAGTGAACCG 
TGTTCACACCACTGCACTCCAGCCTGGACAACAGAGCAAGATCCTGCCTCAAAAACAAAAACAAAAACAAAAAAAAAGA 
AAGACAAAAAAGAATTGCAAGCGGCCAATACATAAGAGAAGATGCCTAACACCTAACCCCCCAATTAGCATTGTGATTA 
TAAAGATAACAATGCTATCATTTCCCCACATCATTTTGGCAGAAATGTGAATGGATGGTTAAACTCGGTGTGCCTGTGA 
GTTTGATGAAATGGATGTGCTCATACAACTACCTGATACAACCTTTTGGAGGGCAGGTGGCTGATACTTACTGAAATGT 
GAAATGTATAATCTTCTTGCCCAGAAATTCTGGGTCTAGGACTTATCCTAAGAAGACAACTATACAAATGTAAAAATAC 
ATTTATGTAGTATGTTTGCAAAAGCATATTCATGGGGAAAATGAGAAATAACTTTAATGTTTATCAATAGAGAACTGGT 
ATAGTAAATTATGATAAATACCTACTGTGAAATCCTGCATAGTCAATAAAATGATGGTGTAAAGCTTCATATATTAATG 
TGAAAAATTATTTAATGGTACAAAACAGGTTATGAAACACAACAATCACATTTCTATACAGTCATATTACTAGAAATAT 
GGGAAGTTGTTAATTTAAATCTGAACAGTTAGAATTTCAGGCTACCTTTACTTCCTTTGCTATTTAACTGTTTCCTCTC 
CCACCTATCAACTCTATGTCCTTAGGGAAACTTATTTAACCTTTCTCACTCTTGGTGAAAATGGAGATAATACCAAACT 
CTTAGAGGTTGTTGTGAGAATCAAGCAATAAAATACATGTCAAGCACCTAGTAAAAAATGTATTTTGATTTTTTTTTGT 
CATACACAGTTTCCTTTTTTTCTTTCATTATGTGAGTACAAACAGCTGTGTTCCTATGCCCAGATTCAAAGAGAGAAAG 
CTAAGTGGGCTTTTGAATAACTTCCACTTATTTTAATGCAGGGAAAGCTCTAGTTCCAAATATGTGGAACAGTATTTTC 
CTAAGGCTGCAATGTGTCAGAAAAAGACCATATTGAGTCATTGTTTTCTGAAGCCAAGACAGGAGATTGAGAGACGGAT 
GCTGATGGGCAGCGTAAAATAATATTTCATTCTTGTCATCCTTAGGCAGTTTAAGACCAAGTCATTTTGGATAGATCTA 
CAGTTTCCCTCTCGGTTTGGAAGAACAAAGCTTTTGTTATTTATGTTCTTAAACAACAGCGCTTTGTCCTATACTCAGG 
AGCGTGCAAAGCAAACAGAAGATTTCCTGAACGGCCATCCCATTTATGGTGAGGAGTCAGTCCAAGAGGTAAGTAGACA 
TACTCAGCTGCAACCATCTGCAGAGGGCCCACATTGGCAGCAAAAGGAAATAGCCAAGACTCACAGGAGCACAACAGCC 
AGTCAGGTTTGGGATTCACTTCTCTGATACTGTGCCAAAGTTGGTGGACTCAGCCATTCTGAAACTCACTGTTCACTTG 
GGGCCTGCTTTGCACAACAAAACAAATAGCCCTGTTTTGCTTTCCATGTCTGAGGCAGAAAAATAAAAATGGCAATATT 
TTGAGTGTTTTTACATTGGGAATTTCTGGTCCATAGATAATTATTTCAGATACCCCTGTGTAATCTTTTCAGAGCTGTT 
GAAAACTGTGGAATAGGGGATAATTAGGGCTCAAGAGATTTCATTAATGGTTAAAGGATCATTAGAAGGACACGTACTG 
TATCCCTCTTCTTATTTCTCTTCCTGCACTAAAACAACTCCTGGCTTGCTACCATACTTCCGCACCCATGTGCAATTTT 
CACTTAGCAAAAGGTCAAGTCTAAGTAGAATCTATGAAGTTGGGATTGATTCTGATTGGTAATAATGCTAGCTAGCAAG 
CATTGAAAATTTGTACCAGGTTTTCTGTTAAGTAGTCTGCATGCACTATCTCAATGATTCTTAAGGAGTGGTCCATAGA 
TCACTGGCTTTACAAACATTGACGCATGGTGGTGGGTGTGGGCAATGAAAAGGCAGATTCCTAGATTCTACTCTAGATC 
Fig. 9.28 
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CATGGGATCAGCATCCTGTAGTGGGAGCCAGGGATCTACCATTTTAGCAGGTGCCTTGGGTCATCATCCTTATGCACAT 

CTGTGTGTAAATTTTCATGACAAAAGTTAGACAAAATACCATGGACTGAAGTTAGATATAGAGCAACTCATGTCTCTTT 
TAGTTGCTGGTGATTGCAAATNTATCTCCATGGCCAAATTGCTTTTGAGGCACTATATGTGATATTTATCTGTATTGTG 
GGAAGGTTAAAGAAGTGAGAACTCTTTCCTTGCTTAGTGGTGGCCTGTGCTCTGGAGGTAGAGAGGAAGACACAGGGGC 
CATGGAGGTGGGACTTACAGGTGTGGTACAGGTTGTATAATCATGATGGTGACCCTGCATGGAGAAGGGAAAGCTTGAC 
CTTTTCCTTGGCTCAGGGCTATGCAAATAGGGCTGGCCCATTTCTGAGAGGGGAAGGTAGCTGATATGCAGGTGTGATT 
CCCTAGGGCCCAGAAAGACCTGCCTGCCTTCTGCCTTTGTTGTCATGCTTCATGAGGCCTGAAATGTTCACTGGTGGTT 
ATTTCXCTGGTTCTCAGCTTTAGCTCTAGAAAGCCCCTATTGAAATGACATGCCACTTGGAAGATAGCAGGACCATTTA 
CTTATATTTTCACAGACTGCTTTAATCTGCTACTCTGGGGATGGCACACAAAAAGATTTAGTTGATGGGAGGGAGGTTA 
GGCCCCTTTGTGGGCCACAAAGAAGAATCTGGGGAGCCCAGGGAGACTATTCTGGGGGTAGAAGTGAGGAGGAAAGGCT 
CTAAAGACAAACTGGACCTATGTCACAGTTCCGAGGGCTGTCCTCCAGAATACATTGTTTTCCTGAAATTCTCCAGCCC 
CTTCCATCATTTTCCTCTCAGTGAATGTCCAGTGCTGAATAACTGCCCCCTTAGTCACAGGACTGGACTGCAGCAGTGC 
TGCAGGTGGTGAGGCTCAGTGGCACAAGTGGCTCTGGGAGGGAATCTTGATGTCGGATTCTGTAGCTGCACCAGCAGAG 
GGGGAAGAGGGAGATAATTACCCACCTCTGAGTCTGAGATCCCCCTACCCCCAGTGCATTCTTCTGCCAGGAGCAGGAT 
CATTAGAATAAGTGAGACTTAGCTTAGCTCATTCAACTCCTTGCCAGGCCCCATGCAAAGCTTTCAAACTTTCAAATAT 
ACGATCATTTCTAGAGACTATGTTGGGATCCCCTGCATTTCTTTATCCATTTGTTGAGAAGGACCAGAGATGATGCCTA 
ACTTTAGCCAAGAGTTTGTCTGTGGGTCCGATAAGCCTCACATTTGATTTTATTGGAATTTTAATCTTGCAGAAAGTAC 
CCTATGTTTCAATTTTAAAGCATTTTTTTTGTTAAACTGAAAACATCCCTCAATTTTTCCAATGTTCGTTTGTCCTCXA 
GTGCTAATTTATGTGGTAAGTGGTAGTGGTTCATTAATTTACTCAGGAGGGTGTAACCACCTTTCATGGAGAAGGGGTG 
GCTAGGAAGGGGTTTCTAGTGAAGGAATTCATTTXTCTTGGTCTTCATGGTGGGTGCTGGGGAAGGGTGTGCAGTCAGA 
GGGGCTGCATTTGCAGAAACATGGCTCTGTGTGTGAGCCTGGGTTCTCAGGAATAGGAAGCAGGTAGGTGCAGTGGGTG 
GGTATTCATGTGACAGTGGAGGAAGATAAGGACAAAGATCATGCATGAGTAGTGAATGAATGAATGAATGAATGAATGA 
ATGAATGAATGAATGATTGTGTATAGAAGTCCATACTCCTTCTCTGGGGTGGCTATTCCTTCACCAAGCAGACXCTGTT 
CXTXCXICXGCXGCXXCXXAGTGAGCACGXCXAAGXCXCAGTXGAXAXXCXCXXGCXCXGAGAAAXXXCXCATCAAXGG 
GAGGAGAAAAXAXAAXXCGCXXCAACAXAGCXCAXAXXXAAGCXGAGAAXXCAGCAXGAAXXCCAGACATGGTXCATGT 
ATIXIGGATAATCAGCATAGCTGXXCAXGAXCGGXAACCCTCXTTTTXCICCXCCTXCAAAXCGXXTXXGGXTAGGXXA 
CCAXGACXGAAGAXIAATGACXXCCATXATTTXTTTTCCCXCATGCAGGAATGXXXAAACTAGXCXAAACTXXGXACCA 
ACTAICAXAXGAAXCAIGICXACXACXGXXACCCCXXGXGXGXCAXGTCCXGGGXXAGXGXCCXXGCAXGACACAGCAA 
AAXACAGGGCAGGGTXAAAAGTGTCAAXXGAGAACCAGGCAAAAAACTGATGAXXAAXAGXGACCAACACACXXCACIG 
TGCTGTTATCTTAGAGGCCTTAAGGCAAAATCTTACTTACAAATATTAGTTGAAATGCAATATGTGATGTTAGTAGACA 
CATTTCACCACATCTGGCAGTTCATTAATTCACCTTCATTTTTTTTTTCTTTTCTTCTTTTTTTTAATCTTTTTTTTTT 
ATACTTTAAGTACTAGGGTACATGTGCACAATGTGCAGATTTGTTACATAGGCATACATGTGCCATGTTGGTTTGCTGC 
ACCCATCAACTCGTCATTTATATTAGGTATTTCTCCTAATGCTATCCCTCCCTCAGCCCCCTACCCACTGACAGGCCCT 
CGTGTGTGATGTTCCCTGCCCTGTGTCCAAGTGTTCTCATTGTTCAGTTCCCACCTATGAGTGAGAACATGCGGTGTTT 
GGTTTTCTGTCCTTGTGATAGTTTGCTGAGAATGATGGTTTCCAGCTTCATCCATCTCCCTGCAAAGGACATGATCTCA 
TCCTTTTTTATGGCTGCATAGTATTCCATGGAATTCACCTTCATTTTCAATATTGTGTATATTTATTGCAGTGAGCTTA 
ATCCTAATAAAAACAATTTTATTTCTATTTATTTATGTTTTTTCAATTTTTTCTTTGAGACAGGATCTCACTCTGTCAC 
TGAGGCTGGAGTGCAATAGCACAACCATAGCTCACTGCAGCCTCCAACTCCTGGACTTAAGTGATCCTCCCACCTTGGC 
CTCCCAAGTAGCTGGGACTACAGGTGTGTGCTACCATGCCCAGCTATTTATTTATTTGTTTCTCTTTTTTGCAGAGATG 
GGGTCTTGCTGTGTTGCTCAGGGTGGTCTCAAACTCCTGGATTCAAGTGATCCTTGGCCTTCTAAAGGGCTGGGATTAC 
TAAAGGGGCGAGCCACCATTTCTAGCTGACAATTTTCTTTTTTTTTTTTTTTTAATTATACTTTAAGTTTTAGGGTACA 
TGTGCACATTGTGCAGGTTAGTTACATATGTATACATGTGCCATGCTGGTGCGCTGCACCCACTAACGCGTCATCTAGC 
ATTAGGTATATCTCCCAATGCTATCCCTCCNGACAATTTTCTTTTAATGAGCAGTCACCATATAATAGGCTCAGTTCTA 
AGCATGTATTTGCCCATTTAATCTTCACACCAGCCTAGGAGGTAGTTACTGTGTGTGGCACCCTTTTATATAGGAGGAA 
ACTGAGGCATAATGCTGTTAAGTAGCTTGCTCAGGGTCTAACAATTAAGAGTCAGAGCTGGGATGTGAACCCAGGTGGC 
CTGACTCCAGAGTTTCTACCAACCACCATGTTATACTGCTTTACATGTTTAAAGCAAAGATATGGTTTTAGCATCAAAT 
ATTAAGAATGCACTCCCCACATTTTTCTTATTAAATGTAATTGCCAGTTTTTGTATATGTCATTGTCCTAATGCTTTCG 
AGAAACTTAGACAAAGAGCAAGACCACAGATAAATGGATCCTTCTGTTCAGGTCTCATTACCTAGAAGAGTTTTGACTG 
CAATATATGAGTACTAAAAGTTGATGGTTTATGCTAATTTTAAGTGTAATATATTTTAGAATTTTGTCACATGCATTAT 
TAWTATGATTTCATATTCATGGCCTTAGGAAGATTAATTTAAACAATAACAACAAGAACAACAACAACAACAAAATACA 
ACAAAAAATTTCCCCCATGTGCCAAGAGCAAATTTTGAGGTCCATTTATCCAGATAAAGTGTTTTGTTATCTGAACCAA 
GAACATGAACTTTATCTTTATAGTGACCACAGACTCCCATCTCTAGTATCATGATTTTTAATTTGAATTAAAGCATTTT 
TTTTTGCTTTGTTAAGATGAGGCAGGCCTTCTTGCTGACATTTTAAAAAGCAACTATTTTTCTTTCAGTTTACACTATG 
AGGCATTGGCTCCAACTGTCAGCATTGAAACTGTCAGCAGTTCCCTACCAGGAAACTGGTTCCAAGGTCTAGGGTTTCC 
TTAGGTAGAGGCTGGCACTGTGAAAATAATGGGGCTCTTTATCCATGTCACCTGGAATGGAGTTAATACCCTGCCAGTC 
TTAGTTGATTTGACATACTAACAGGATGGGTCTGAACGTTTTCTATAGTTTACTCATGAGTGACTTTCTTTGGCTTACG 
TAAATGGCAAGGCCAGACAAATTAGCTTATGGACCTAGCAATCATTCTTGGCCCAGATTTTGAGACACTTTTCAATCAA 
CCATAGTTGCTCTAATACCTGAGATTTGCTGACAGTGCTTGGTTCAGAAAAAGGTTCAGTTTCCTGAGCAATTTTTCTT 
TTATTGGGATCATCTTAATTCTTGTTTGCGGGGTTAAGATGAAGGAAATATGAGCAAGGACTGCACTCAGCTATTTGGG 
TGACCCTTGTATACCATGAGCTTCTTAGATAGGGCCTGATGTGATCACCAGAAAACATTAATTGATCGTGATGACAGGA 
Fig. 9.29 



WO 2004/028341 



PCT/US2003/029906 



48/373 

GATAGTCTCTGTAGCCAGAACCTGCTAATACAAGTCCTGATGAATTGAGAATGATGCCTGAAGGAAGCAGACTGACGTG 
GTGCATTAGTAATTTTAGGCAAAAGAAGATAATGGTACTAGTATGTATATTTTTTAGTTTCCTTTTCCATTGGTTTGTT 
TTGCACAGGCTGAAGAAAATAAATGTAAACAGCATATTATGGTGGCTCAGGGTGGATAATAATGGGACATCACTTCCTT 
TGTTTCAGTGTGAGGTTGCCCCTGCTATGTGACAGCTCCAAGGACTAAAGATTTCAATCCCCAGAAAAATGTCGAGTCC 
CAGTAACATGTTTCAGGTTATCATGATTATTATGATTATAGGAGGGGAAGAGCAGTGCTGGTCTTTTAGAAAGTTCTCA 
TCATGAATGTGTTCTGGAGTGAACATCACTTACTAACAGATGAGCAGCTTGAAGTTGAGTCAAACAAAACTTTTAGTGT 
TTGTAAGGGTCAGGGAGCCAGGGGACAGTCTGTAACTCAGTTGTATATTGACACAGAGAATGTACAAAAGCTGTGAAAG 
CTTCCACTTGAATGACTGCGGATGGTTGCTGGTGACGGTGTTGGACAGTAAGGGTTTTCTTCGGAGTTGTAGGAGGTGA 
AGTCTTCCTATGGGAAATTTCTGGACAAAAATACAAATGAAATGACTTGCAGGCCTCAGTTTAGAGTATTGTTGGCTTT 
GTCTGTCAACAAATGGAGATTTGAACATGGGAGTTCAAGGGGATTTTAATGAAATTTTATTAAGGAGATGAGAAGCAGG 
GAGTCTGTGTTGAAAATTCAATAAAGGGCTTGTTTTCCATCTCAGCCTGGATAATCTATGTTATCTCTGAGTAAAGGGG 
GTAACAATTCTAACAACCTGGCTTCCTTAGAAGTTTCCATTCTCATATAGTCACCGAAGGCAGCAGCACTGTCAAATAA 
ACAAAGGTTTAATTAAATAAAAACTATTTAAACAGAGCAGAAATATTCTTCCCTGGCTAGTCACAGATTGGACAATTCA 
AAGAACAAACCCTGGGGGGAAATTGCCAATGGATTACTTTTTCTGTTTTCTGTCTATTGCAACGTTTTTCTTTCTGGTG 
TCAAATCTCAAGTTGAATTCAGTCAATTATCTACAGCCAAAAAAAGTGCATAAATGTCTCTTCTGTTACTGTTTATATG 
TCACCACTAAATAAAGCAAAATTTTCTTCTCAGCTTCTTGCCTTAGGATTTTATAAGTCCAACAAAACAAATAAAATAT 
TATGTATATTCTATCGTCACTATGAAAGCATAAGGATTGATTTAGTTATGTACAAGTTTATTGCCAAAGTTTTTCTTCG 
TTGCTAATGTTACACTTGCTACAAAATGTATTAAAGAAACAGACAATTTGCTAAGGATTTGGAAGGATTTGTCATTGGG 
TTAAGTACATTAAGTATCTAAGGGGTGTGGTGTTCTGGTTATGTGTATGTCAGTTTCACATATTTTTTTGCTTTCTTAT 
TTTAGTTGCCTCTATAATCATTTTGACTTTAAAATGTTTTCTGCAGATCCTTTAATAACTGCAAATGTAGAAGTATGGT 
GTAACAAGTAATTGGTATGACTAACACTAAAATGTAATGGGAAATAAGGATACTATTGTAAAGAAAACAAGAAAAACCT 
GGGGTAGGGGAGCAGTATTGATTCTCTCTTAGGATTCCTAAGATTCTCTGTCCCAACCCTTCTACCATGGAACATTCTT 
ATGTGGTCTAAGTGTCAAAGACCAGAGGAACTGGGCAGTAACTTATCTTCTCAATTTTCTCTCTGAACATAGATATTTT 
CTTTAAGATACGAAAAACTTTTAATTGTGCTCCTGAAACCCATCCCTGTCCTGTCTCAGCCCCGTTGACTCTTCTTTCT 
GTGGGTGGGTGAAAAGCCTACCCATCTGCAAAGGTAGCTCTGAAACTGTTCTGGAAAATCCTGTATTTTCCTCCACAAA 
TGATCGTTTTAGTTTCAAGTTTATTTCAGGTACATTAATTCTCCCCCTCCTCAGACTTCATAACAAATGATCCTGCACA 
CGATTAGAATAGGAAAATGTAAAATAAAATCGAAGCATATCTAGTTGCCTCAGCGACTTTATGCTTATCACTTTCAGTC 
TGCATTATTCTACTAAAAATAAAAAGAAAGATGAAAATTACCTCAGGCGTTTGCTGCCGTGCCTGCCCTTTGGTTTCTG 
GGACGGCTCGGGTCCCGTAGCGCCGGCACAGCTGAGATTGCCAAGCCGGGAAGAGACCTTGCTCCAGGTGTAGCTGCGT 
TTTCCCCAGATCACCTGTCCTTTTCCCCTCCGACAAGGAAGCTGTGATTTTTCTCTGGCCTTTAGAGGCAAAGTGATTC 
CAGATAAGTAGATTAATGTGTAGAATATCTCATCTGTGTTGTTCCAGTGCAGCCCTTTCAGCTTTCCAGAGCCAGTTAG 
ACTTGTTATGAGGAGCTAAGTGATTGGCTGGCTCTGGAGCTCAGTTTCATAGATTATAGCCCAGCGTACGAGAAGCACG 
AGTCCTATAGTTGGCGTACCCTGAGGCCTGCCAGTTCCTGCCTTAATGCATATGTAGTCGTAATTGAGTTCTGACACGG 

TCAGTAAATTAATTACATGCCCTGGGAGGGAGTGATTGTAAGTAGAAAATACTGAACTAGCAGATGATTCGTTTTTAAG 
GTGCTATACTATGTGTATCAAGTTCAAGACGATGAATCTTAAAGCTTCTAAGAACTGGCAGGGTTATTCCAGCTTTGTG 
CCATGAATCACAGTCAAGCTGCATTTTGAAGGAGGCTGTTTGATGCATTTGCTAGCTCTGTTTGTTTTATGGGGTCAGT 
AAAGTGGCAGAGGTCCAACAGGAGCAGGTTAAAGCAGGATGCTGGGATCAAAGCTTAGAGAGCACTTGAGTCAGGCAAG 
TTTTAAGTTTTCCCACCCCCAAGCATCTCAGTCCAAAACTGAGAGCAAGCAGCAAATATTATAATAAATGCTTTGGGGA 
CAGGGGTACACAGCAGATAGGGCACAGTAACAGGAGAAATGTAAAATGATGGCAGCAATACTTTTGTTCACTGTAATCT 
GCAGCCAATTGAAGACATACACTATGAATAACTAAAACATTTTTATATGAACAAAAATGCTCTTCAGTGGTTCTGTTTA 
TGTGGTAGAGGGCTGAATGAAAAACCATGCGCTTGTTGTAAAAAAGCCTTATAAAAAGTACATTAAACACATACAGACA 
CAACCATAACAGAAGAAAGTATGTGGATTGGAATTTGTGATTGGAGCAGATCAAATTAAGCCAGGGAAGCCGTTATTAG 
GTTTGTATGATTGCTGGGGGGTAACTTCTGTTGCTGACAAGGTTTAGGATAAAGCTGGAGCAGATTGAAGTGGAAAACC 
AGAAAACATCAGCATTTCATTACCTTCTATAGCATACACTGCAGGGTAGAATTAATACTGAGTATAGACTGGTAAATGT 
GAGCAGTTTACTGTTTGCTTTTAAATCATTATTGATTTCCCCTAGCGTATCATAAAAAATAATAGGGCTTTTGCCTATG 
AAATTAGTGCTTAGAAATATTTTTCTTCCTCCCAAATAATTTTTATACTTTTTCTCAATACAGCACAAAGGTAGGTCAT 
TAAAAATAAAGGGGTTCCTTTTCAAGTTGCTTTTTGTCTAATTTTTCCTCTTTAGACCTGTAGATACAAATGTATGTAT 
TTGTGCTATGTATAACTCTCAAGCATAAATCATTTGAACAGTATTTAAAATCACAGGCTCCTGTGGCAAATATAAACTT 
TTAATAGCTATAGTTGGCAATTACTTGCCAATTCCTATAAAAATAACATTAGTGGCTTATTTTTGATTGCACCTAAACA 
ACTGGCATGATTTAGCCAGTAGGAGAGAAATATTAGTTGTGTTTTGCATAATTTTGTGTTTAGATCACACTGGAAATAC 
AAAGTTTTGTTGTTAAAAATATTTTTGCTTTCTGAAATATTATCCCCTTTCAGATCACACCAATGAATGAAGTTTGTAG 
AAAGAAAGAAAAGTAGCCAACGTAGACTCCTTTTCTGTATCAATCAAATATATGCAAAATACATAGATTTTTAAAAATG 
TAATTTTAATACATTCCTTTAGAAACACATTTACTTCATGAAGAAACAGTATAATGAGTTCATTTATTGACCCAGAATA 
GTGAGTTGATTTATTGAGTTTCTGTAGCCATAGACACGAATAGTAATGGTTGGCTCATTCTTAGCTATACATTCCTAAC 
TGACTGTATTAGTGGGAGAAAGGAGTGCATCTATAAAATAAATATAATCCCATCCCTCAAGGTGGTCTGGAGCCCATCT 
AAGAGTAAGAAGTAGTAGAGTTGAAGCTGCTTTATCTGAATCAGCTCCTGACTTCAACTCAGCTCCTCTTTTTCCTTAG 
GTCCATGTGGCCCACTTGGTGTAGTATTCACATCTCCTTCCACCTTTTTATGCCTTCATTGTTTACATTACCTTGCTTG 
GGCTCTTATTGAGATGAATCACATAAAAATGCTTAATTATCAAACATTAATCAGCTGCCTATATAATTCAGAGGATGTT 
TAAAACCAAGGCTCAAGGAAATTCTGGTGGGTGTATACTAGGAGTATTTACGTCTTGCATCGGTACTTTCCTCTGGGAC 
TTCCATCACTTCAGTTCTTCCTGAGATGCCAGAGTCATATCTCTTACTTGTGAAAGAACAGAGCTTTAAGAAATGGAGT 
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CTAGAGGTGCCAGGTGCCCAGTGGACAGTGGGCTGGGGGCAAGGCATGGTGGGGAAAGCAAAAAAAATCTCCCAAACAG 
CAATAGTTGATCTTTCTTCTATCCACTCCTCTCAATTTTCTAAAACCATTTTTGTCTAACTGTGGAAGTTCTTTTGCAG 
ATAAGGTTCTGTAAAACTATGCATATCTGCCATAGACAGATGGATTTGACGAAAGATGTATCCAAAAAGGAATGTATCA 
CATCATGAACTTGCTAAGTGTTCATGAATACACACTGGCATTTGGAGACTATTAACACTACCTACTGAAGCAAAGACAT 
AAATCCAAA.TTGAA.GAAAATATAATTTTTTGATTGAATTACATTTTCCAGTGGGTTTTTTTTTTTTTGGTGAA.TTTTGT 
TTTTGGAAAAATTTGCTCTTCCCTCCAACGTTTTTCCTGTGTTATATATAGGACTGATTTGATTTCTTCAGCTTGCCCA 
AGAATTTAA.TAATTCTTACTTTGTGTTTTCAAAAGAGTTGCTGTCTACCTTGAGCATGTTTTTAASAAAGCAGAACAAA 
ACGAft.TGAAA.CAAATGTCCCTCTTCCCACAGAAAAAGCACACCACCAAGGAGTTAAATGCCCTACATTTCTTTAA.GTCC 
CTCCTTTTGTGGAGCTAGACACTGGTAGAAGAGGAGCTTTCATTTAATTTCAAGACAATCAGTGATTCCAACTTAACTA 
TAACTGTGTTCCTCTAATATCTGATTTCAAGAAGCAGAACATTTTGGTGAATTAATCTTAGAGTCAACGGGACCACGCT 
CAGGCCATGAAACGTTTTCTAAGCCTCAGTCTCTATGTCTTTAAAATGAAAATAATGATATATGTTCTGGTATTTTACT 
AGATTGGTGAATATCCACATCACAATGAGAAAGTGCTTGTCAAAAGAACATTGTAATGTGTAATTTGTAATGTGCTGTA 
CATGTACACTATTATTATGACTGTAGCTCATCACGCTAGGGTTAGGACTCTTTACTTCTAAAACATATTCCCAGTAATG 
GACAAAACTTTTGAAGCAAAGAAAATCTTCACTGTTTGATCCTAATGTTATGAAGGCTTTTGGACCTTACATTTGTTTA 
AGCTCCCATTGAAGCTCCCATTGGAGCTTCAATGCTGATCCATCTATTACTTGAGTATTAAAAATACCGATAGGTTTAC 
TGTGATAAACGAATGTGGCATTGTATGTGAAAACATATTTAGTAAACTTCCATGTGCCATAGTCGTATAAATATTACAT 
ATTGCAACAATTATCAGTATATTAATAAAAATTCTTTGCAAATTTTCAATTTTTAAAATGGAAAGTATCAGATATATTT 
CTTATTGATTGGATTGACTAACTTTCTAAGCTATGTTTGCTTCCCTCAAACAGGATGAATGTTCCTGTTGGTTAAGCTT 
TCTTTCCACTTAGATACAGCACTAAGCCAATAGTTAGATAAGCATTCCTTCACAGCCTACATTTGGAGCTGCCAATGAC 



TTTTTTTTTTAATTCCTGTCTTGACTCTCATTATTAAATTTTGCTAAGGAAATAATTATGTAGGTTTTGAGGTGATGCT 
TATTCCTAGTAGTCTTTTCATCTCAGGGATGCAATGAATGGTCAAAATGACCTTCTGAATGATTTGAAAGATCAATTAG 
CAGTTTTGAATCCCAAATTTTTAGGTGGTTCTGCTTCAGAAAATCATTATGCTTTTTGGAATAATGTCCATAGCTGCAT 
CCTACATTTCAGTGGTTTCAGCTCACTGCTGTTATAGTTTGATGATTTCCTAACAGCAATATTGGTTATGCTAAAGCAG 
TTCCCCATTTCACCTGTTGAACCCTTTTTAAAAGATAGAAGAAATTATAGAGGAATCACAATAAGTAAAACGTATTAAA 
ATGGAGTGGATTATCTCCACTTTTATCTCACACAGCTCACCCAGAAATTCATGAGAGAACTTTCTAGGAATGAAACAAT 
TTCATTTGTAGTAGTATTTGAAAACTGGATCTAGGGCCATTGACCTGACTTTTTTGTGCCTTTGGTGATTGGATAAGAA 



AATCAGGAGTTAGGTGCTAGAAACACAAAGATGAACAATACATGGTTTCCTCAAGGAGCTTATAACCTACTAGACATTT 
ATTTCATGTTGGCAGAACTTTTAGGATAATTCTCAAAGAAAAAGGGTTATTATGAGGTTGCTACTTTTCTCCTCAAAAT 
ATTTTCTATGTTAATAATGAAGGAATGACCAATCTGTAGTATATGCAAAAAGTACTGGGTAGAAATATATTAATTTTCT 
TGGCTGGGTGTGGTGGCTCACATCTGTGGTCCCAGCTACTTGGGATGCTGAGGTGGGAGGATCACTTAAGCCTGTCAGT 
TCCATGCTGCAGTTGAGTCATGATTATATCACTGCATTCCAGCCTGGGCAGGCAACAGAGTGAAACTCTGTCCCCCACC 
CACCCCCAGAAAAGAAACATAAAAATTTTCTTATAAAATTTTACTTTTTAGAGTCTCCAGCCTTATTTAATTCAGTTAC 
CATATTTGACAAATAAATGGTGGAACCAAGATGTTACCAGGTTTAAGTTTCATATACAGTAGAACTGTGACAGGAACCT 
AGAGTACCTGGAACTAGAATCCAGATCTCTGCCCTTTCAGTTTAGGATGTACTGACAATATATATTGCTACTTAAAATT 
GCTAAAACAAAATTTATAAGCATCTATATATTTTGCAGCTAGGACAATTATCTACAAACATGATATTTAATGGAAGATA 
TGGTAATAACATCTGAGATATACAATTATGTTATAAAATCTAAAATCAACAAGAAAGGAATAAAGTTGTACCATTCCAG 
GAAATACATTTCCAGAGCTTTAGATATCCTTATTAGATTCTACATGTTAGTTTTGGTGATGTTAACTGCCATAACATAT 
AAAATCTGAAATCTTGTTGACTTAACTGAGAAGTTTATTTCTCACTCAATCAAAGCCTAAAGTGAGTATTCTTGATGGG 
CAGATTCTTCTCATTCATTCAAGCAGTGTTCTTGTGACTCCACTCTTANCACCTTGTTGTCACNACCAGCTTCCTGGTG 
TCTGTGCTTTGGCAAAGGAGAAAACTCATAGAAGTCTGCTCACCTTCTATTGGCCAGAGCTTGGTCACATGGCCCCATA 
TAGTGAAAGGGAAGCTGGGGCTATAGTCCTATTTGTGTCTGGGAAGAATAAAAAGTTGGTTTGGTGATTGTCTTAGTTC 
AGGCTGCTGTAACAAAGTATCATCAACTGGGTGTCTTATAAACAACAGAAATTTATTTTTTTTTTACAGTTCTGGAGGC 
TAGAATTCTGAGATTAGTGTGCCAGCCTGGTCAGGTTCTGGTGAGGGCTGTCTTTTGGGTTGCAAGTGGCTGACTTCTC 
CTATTATCTTCACATGGCAGAAAGAGGGTGAGCTAGCTCTCTGGCTTCTTTTTGTAAAGGCACGAACCCCATTCCTGAT 
GGCTCCACTCTCATGACCTAATTATCTTCGAAAGANACCATCTCCAAGCACCAACACATTGGGAATTAGATCTCAGCAT 
ATGAATTTTGGGACGATATGAACATTCAGTCNACAACAATGATCCACTAAGCTATTTCTGCCATACCTTTTTTTCTTTT 
CTCTTTTCTTTCCTTACTGTTCTTCAGTATGTCTATGTAGAATCTATGCCTTGTAACCAATAAGGTAATGAAAAAAATT 
ATAATATTTACCATCTGGAAGAAATTAGGAAAATGATTTTACTTTTAAATTCTTGATCCATATGTTAAAAAATTTCCAA 
GGCTATTAAAATATCACTGAACATTGTGATTATAGAGATTGCTATGATTTAATACTTATGTCTTATAGTGAAAAAGTAG 
TCCTGGGATATTTTTCTCTCTTTACCTCACCCATCCTCTTCTATGTCAGGTATTTGAATCCCTTGCTTTGTAGTTTTAT 
AAAAAGNTGGGGAGAAAATGAACAATTGTCAAGGAAGATGAAATGGCTAATCAAAATTCATTCATTCTCCATAGTTCCT 
TGGGTATTTTATAAACTTTGCAGTAAATGCTAACTTCTTATTGGGGAAAACTGCTATAAAGTAAGTGTACAGGTAGGTT 
TTGGAGAAATTTTTCTTGCATGGAGTTGAGCAAATGGTGCATCTAACATAAGCTTGGTTTATAGTTTCTGTTTTTCAGA 
AGCTAGAAGATTTTTCTCCACTCTGAACTTCTAGGGATCAACAAAAGTATTTATATCACAAATAAAAAAAAACACAGTT 
ACCTCTCAGTAAACAATTTTTTTTCAGATTATTCTATTTAAAAAATCTCTCCAAATCTGTTAATTTTCTGTTAATAAAA 
CATCAGTTTCAATAAAAGTCATAAGCCTGTCAAACCAATTTTAGTCCTTTATCTTGGATATAGTAGGTTAAAATATTTT 
TGTTGGGTGTTAAGCCAATAATAAACTCAGCTATTTTAACAACCAAATTATTTTCCTCCTATAAACCAAATTTACAATC 
AAGCTACTTAAGAAATAAAGACAACAAATAGAAACTGTTTTAATCTTCATATCCTGACCTAAAAAATAGAAGCACGAAC 
TCATGTCACATTCTCATATTTATCTGATTAGACTAGGAATGCCTAAAAAGAATTTTCCCATAACTCCATTTACTTGTTG 
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TTTATTTCCCTAGCTCATTCCAAAAGCAATTTAAAATACAACACCAAAAGAGTAAAATATCCTCAATCTGACATCCTAG 
CAATCTTTTTATTTTGGTGAAACTGAACAATAATAATAGGCACTTGCATTCTTCACCCTGAGGCACTGAAAAGACTGAT 
ATGTCTCAGTTTTAAGATTCTGAAGATTATATTCTATTTAATAGATATTTTAAGTATATGTATTATATTTCTAGTCTTT 
GAACTAAGGCAGTCCACATATAGGTATAAAGTAATGCCTCAGCATAGTGTAGCAATTATTGGTGCAAAAGGTTGGTGCA 
AAAGTAATTGTGGTTTTTGTCATGAAAATGGCAAGAACTGCAATTACTTTTGCATCAACCCATAACTCTGTGGTCTCTG 
GAGCCAGACTGCCTGGGTTCAGATCCCAGCTCTGCCACTTAGTACCTGAGTTACTCTGGACAAACTAATTAATCTTCAT 
GTACCTCCATTTAATTATCTGGAAAATGGGATAACAATAGTACCTATCTGGTTGGGTTGTTGTAGAGATTAAGTAAATT 
AATATACGTAAAATGCTTTACATTTTACGTATATTAATTTCAAAATTGCTTCGAATGATGCATATCTCATAGTGCTTTA 
TAAATGTTTGTCATCTTATTATTATTTGGGGAACTGATTATTTCACAAAATATATTTTCTAGATAGCTGAAGTTTATTC 
AGTCAGTTTCAAAACTTCTAGATATAGCCAGTTTTCATGGGTCTTTACAAAAGGATCCCTGTATCTTTGTTTCTTCTGT 
TTTAGAGAGATTAAATGGAATCTTCCTTTGGTGATACTGATTGAGGTGATACTGAGATAATTAAGAGGACATGAAGGGA 
TTTAGGAAGAGTGTTTGCCCCTGCACTAACTGGCCCAGACTGCTCTACTGCATCAGCCCTCTGGCGATGTTCTAAGGGT 
TTGGACTTCAGTCTACTGCCTATACTAGTACGCTTGCTTTAAAATTCCTGCTCCTATTTTGCTATAGGCTGTAAGCAAG 
AAAATAGCCTAGTTTCTAAAACCTATGTATAAAATGAGAGAATAGGTGTCACTCAGGGTGTCAGTTCTCCCCTGAGAGT 
AAATAAGACGTGACTGCATTTTTTCCTTCTGGGTGAGGGTTATGTTTTAGAGCAAGGGTTGGCAAACTACTACTTCCTG 
TAGGCCAAATCTGTTTTTTGTAAATAAAGTTTTATTGTAACACAGCCATGCTCATTTGTTTATATGTCATCTACTGCXG 
CTTTCACACACTGTAAGGGCAGAATTGAGTGGTTCCCGCAGAGACCATATGGTCTGTATAGCCTAAAGTATTTAATATC 
TGACCTTTTACAAAAGAGTTTACCAAACTCTGTTCTAGAGCTTTAAAATTGGACAGAGACAGAAATAAATGAGATGTTA 
CTACATTTAGTAGTCTCCACTAACCTGCCTATTCAATTATTTGCAGCACCACATCCCTTAAATGTATTTTGGAGAAACA 
AGAATTTATTGCAGTAGGCTATGTTGGATAAAGAACAAACAGCCCTCAGTAGCACATTGTGAATATTAAGAGGTGGTGA 
AGCTGTGATTGTCAAGCCAAGTTGTTTGGGAATCTTCATTTTAGTATTTGTTGCTCTAGTGTGATCAGTAISrATAACATG 
ATGCAAAATTATATAGCTTTCTGTTGTGTGCTGTAGAATGTTGTTCTAGAGATACTACCAGTTGGTAGCTCCTTTTTTC 
ATGCAATTATTCAAAGTAAATGTAAATATGTCTGTTGTCCTTTTCTTTTACATGAAAACTTCCCCCCTCCCCAACGCTG 
TAAGATTCAGAAGCATAGTGTACAGAAAAGGATCTTGAACTTGGGTTTGAATCCTGACTTAGTCACTTTATAAAGGAGA 
AACATCAAGTTACATTGCCACCGCCAGCCTCAGTTTCCTTGCCTGTAAAACAGAGGTGGGAATCCAGGCTATGCTTGCC 
ACAAAAGGAGGACCAAATGAGACTCAGCATACTAGAAGGCTCTACAGCGCATATTATTACCTGTGTCTTTAATAATGTT 
CTCGATTTGGTTCACTTTCTCCTCATACAAAGATGTGTATGTTTATGGAAAAGAATATACAATGGATTCTGAGTGAACT 
AAAATTGTCAACTGCACTGGGTATGAGTCTGCAAGCATGAAGGAGGCTGGGTGAGAAAGCCTCTTCAAACAGCATATGT 
ATTCCTCTGGTGTCTGCTTTATTATTCACTTCTCTAATGTGAAAGTTTATGCTTTAGTGCAGAGCTCCTGGGAAATATG 
CAAAGAAAAAAGAAAAGATAACCTTGGAGGGGAAAAGAGGTAGTGCTTATGCCAATACAAAAGCATGAATAGAAGCAAA 
TAGTTGCTGGTTTCTTTTAGCTGTAGTTCTTTAAGTGAATCTGGTATATATACAAGAAGGTAGTTAATGTTTTAAAGAT 
GAAGGAAGGAATAGTTTCTTTTAATGAAAATAGACTCTAGTGCTACGGAAATGAGAAGTCCCCTGTGATGAGGCTAGAG 
GAGAATTACTGAAGGATGAAGTGAACGTACGTGGCTCCATTTTGTTTTTCTTGGAGGCCATAAAGAAAA.CCAGACAGCT 
TACTCAGTGTAAGTTATTTATACTTGTAAAAAAAATCACCCCATTTTTATAATTTAAGGGGATGCTAACGGTTCAGCTT 
TGGATTGCAATTACATTAAATGTATTTTCTCATAAACTTGTTTTCAAATGTTTTAAAAAGATTTAACCAGAAAATCCAG 
AATTCTTTTGCTGAATTTGTTTTTTAAATGCTTTAGATAAAATATTTTAGAATTATGACCTTGAATTTGAATTTAAGGG 
ACTCCTTCAACCTCCTCTTTTAATCTCCTTTGTTATTTGGAGGGAATTATCCAAGTTGTNTCAGTTAGCTATTGTTGTG 
TAACAAACAGTTCCAAAACATAGTTTTGGATTAAATGGATAAATGATTAAAAGGATAATCATGGAAGATTTTCATGAGT 
CTACCAGTTGGCTGGGGAGTTCTGGTTATCTAAGCAGATTCTGATTATTTTAGCAAGCCTTACTCATGCATTAGGAGTT 
AGCTGGCAAGCCAAGATGACCTTCCTTGGTAAAGTCAATGCTCCTTCCCATGTCTCTCATATCCCTCCAACAGGCTAGC 
TCAGGGATGTTTTCACAGTGGTGTCTGGGGTCGAAGCATGGGCAAGTCCAGTTGTGTAAAATGGTAGTTGGCAACACAC 
ATGCACTTTTCAAGTCTCTTTGTGTGTCACATTTGCTAACACCCCACTGGCCAAAGCAGTTTGTGGTGGAACTCCGAGT 
CCGAGTGGAGGATTGTAAAGTTATGAGTCAAAGTGTGCATACATAGGA^GGCCATGAGTTGGGCCATTAATACACTCAG 
TCTACCAGAAGTCATTTCACCTTTTTTCCTCCATCTTAACAGCCTCCCTTTTGGAAATTTAACTTTTACATACTGTGTA 
AAATCAAACCAAACAAACAGAAAAATCTCAACTTACCTGGTTACTTTTCAGCACTGTTTTTAAAGCTTGGTCAGGGAGT 
AAGTTGTTATTACAGGCTAAAATTAAAATTTTGCTTATTTACTTACACACTTCTCCCCTAACTCCTCCTTTTTAAAGCA 
AATTGAGTTTAAGCCACAAACTGTTGAATAATGAAGTTGGTTCTTTTTCAGTTTTATTCATATCTATCCCTGAGCTCTA 
TTCTGCCTCTAATCAATTTCTGTATTTTGGAGCCGCTATTACTATAGCATTTGCTGGGTGAGTCCGTGGGGTTTTGATC 
ATGCTTTCATATGTTCTTGCTGTTTGATTTCCTCTCTCCTTAACTCCAGGTTTGCATTTCTTCCTGCCTATTCTACATG 
TCATAGAGGAACTTCAAACTGGACGTATTTTAAAGAATACTGGTTATCCACTTTGCCCAGTCACACATACCTTCAACCA 
ACAAATATATATTTGTTGAGTGACTTCCATACTATTTCAGGCATTAGTAATATACTAGTGTAAAAGTAGACAAAATGGA 
GGCCATCCTAGAGTTTATAATCTAATGGGGATTGACAGACATTAAACAAATGTGTGAATACATAATTTAATGCTTGGCC 
GTGATAAGGGTTATTGAGAAAATAAAGCAAGGTGAGCAGAAAGGGAATGATGGCGGAGGTGCTTTTTTTGATTAGTGTT 
GAGGGAAGGCTTCTGAAGTGAGGGAGTGAGCCATGACAATCTGGGCAAAGTGTGCTGCACGCAGGGGCATTAGTGGATG 
CAAGGCTGTCTGAATGACGTTTGGTGCTGCAGCAGCTGTACTTCCAATGGAAAGAAGGGTAGGAAATGAGGTGGGGGAG 
ACAACAAGGGACCAGATCACGCAAGGCCTTTGTAGACAACAGTAAGCTCGTTACATTCTTTCTAAGTGCCATGGCAATC 
CATTGGTGGATTTGGGGCAGGGGAGAGACATGGTCTGATTCTGGCTGCTGCGTGGGGCACAGGCTATAGGGAGCAAGGG 
TGGAAGTTGGGAGGCTATGACAGTCATGGCAGGGGCTGTGTTAGGAGAGTAACAGTGGAGATTGTGAGAGGATGGCAGA 
CTGTGGAGCTCTCCAAAATGTGTTTCATTTAAAGAAGCCAAATTTAGATACTGTGATCAGTTCTGCCAAGTCGAGCCTG 
TGGAGAAGTATCTCCCAAAGTAGACCCAACAGACTTCCGGTGACATCTCAGTTACTTTTAGGTGCTATGTCACATGCAT 
GAACTTTTAAATTTTAATAGTTACTGATGATTTTAATGTGGATTAGAAATATATAAAACTTGCATGTGAAAACTATGAT 
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TTTACAGTTATTACTTGGAATGAGGAAAAAGTATTGAGTGTAGTGCAGACTTGAATGCAGAAATAGCAAAAATCTCTAG 
GGTTATATCTGAATGATTGGATTTAGAACATGCTGACAGGATTATTTGTTAGATTGAGTCCTGAGGGATAGTGAAGGAT 
AACTCTGGTAAGTATGTAATCAGATTTAGTTATTACCCCTTATTGATTATCTACTGAATGTCACTCTATGTTAGGCACC 

TCATTTAACAGATGAGAGAAGTGAAGTTCATAGAGAATAAATAGCTTGTTTTAGGAAGTCTCTGATTTTTCAGATATTA 
CAAGATTAGCTCTGGTAAATTCTCTGCAAACAGGAACTTAGTCTGTTTTGTACACTACTGTCTCCTTAGAACATAGAAA 
CATTTCTAGTATATAATAGACATTAATCAATACTTGCTAAATGAATGAAAGGAAAAAGAATGGTTCTTGTATTTAGATC 

CCATTTTCGTCATAGGATGACTTCCTGTGTCCCCTAAGTGCAGGTTTCCCAATGTCCAGACCTTGGCCTTATATTTTTC 
TCCTTATTCTCCTTGAAGGACCTGGCTCTTCTGGCTATAACTACATGTGCAATCCCCAAATCTCAGTGTTTGATCCTAA 
GCTCCAGTTGTAGGATGTATAAACCCACTAACAAGCCTAGAGCCACTTTAGGGCAACATAACCTTGGCCAAGTGACTTA 
ATTGCCCTTGAGCCTTAGTCTCTGTCAGTAGAAGGAAGAGATGGAAGAAGAAACTGAGCCTTGATTTGAACAAAACCTA 
TGGGCACTAGAAGAAAGAAAGACAGGGTGCTTAGGGAGCATAACATTAGGGGGGAGAAGACCTAGAAAGCAAACAATTG 
AATTTCTATTCCTTTTGAGCACCCTTATTTTGTTTTCTATCTAGAACTTTCTAAGGAGTTAAAAAAAGACTCTTTTACA 
TAAGTTTTTTCAAAAGGCTTAAATTTATTTTTTCTTAAAAAAAGGTAAAGTATTGAAAATAAAGCCATTCAAGCATTTA 
GAGTCCTGGAGAAGCTCTAACCTGCAGCTAGAGCAGCTTCACACACATCCTTTCGCTGCCAGCAGCAGCTGCACAGAGC 
TTGCTGGAAGGTCTGAGGCAGGGTGTGACAAACTGACCTGACTGAATGAAGGGGCTTCTGGAAAGGGGAGGAGCTCCAT 
ACAGGAACATTGTTGGGGGTAAGGTGAGCCTGTGGAGGATGTCTCTCCTCTCTGCCTTTCCTTGCAGAGCTGGGAGCTG 
TGGAGAGTGGAAAGTGTGTCTGAATGACTTCGCATGTTTAGTGAAGCTCATTGCCAGAACTGCGACTTCCCCTGTTGCC 
TTGAATCTGCTGATCAGCCCTGGCAGCACACGTTTTTTAAATTATTTAAAAAGGGACAAGGGTTATAAAGATGAAAACC 
ACATTTTTACCAGCCTCTGCAAACTCCTAATTTGGTGGGTGAAGGACACATCAATGAAATTTCCAGTATAAGGAGTGGA 
GGTAAGTGCTATAGTCTGAATTTTTGTATCCCTCTCAAATTCATATGCTGAAACCTAATCACCAAAGTGGTGGTATTAA 
GAGGGGGTTTGGGAGGTGATTAGGTTGTGAGGGCTCTCTCTCCATGAATGAATTAGTGCCCTTATAAAGAGTCTTGAGG 
GAGCCTGTTTGCCCCTTCCATCATGTGAGGACACATAGAAGGTGCTGTCTATAAGGTATGAGCCCTCACCAGACATTTA 
ATCTGCTGGTGCCTTGATTTTGAACTTCACAGCTCTCAGAACTATAAGCAATAAATTTCTGTTGTTTATAAATTGCCCA 
GTCTAAGGTTTTTGTTATATATATATATATATATATATATATATATATATATATATATACACATATATATATATGGCAG 
CTCAAAGGGACTGAGACAGTAAGCCAGACACAGAGGTCAACACCTGCCTTGGGAAGATAAAAAAATTCCAACTGGGTGG 
ATCTGAGTGATGACTTGGAAAGAATAGGATTCAAATTAGGCCTTGAGGCAAGGATGTGACTGATGCTTATCTTTAGGAA 
AAAAAGGTTGTTTTACTCTAGGTAAAGGAAGTAGCCTCTTCAAAGGCTTTGAAGCAGAATAATGCGGCGGGCGGGGGCT 
GGGGTGGGGTCAGGGGGCATGGTACATCAAACAGTGGGGAGGGTGTAGAGTGCATAGTGTTGGGAAGAACACCATGAAA 
TTGGAATGACAGAGGTGAAAGCATATGGTAGTATGGTTTGCATGCCAGATGAGCTCTTTGGACTTTTTGGGTTGGCATG 
GGGAGCCATTGACACTTTGGTGAGAGGATCTGAGGAGTGGAGTGGCAGGGGAAGGCCATCATCAGCTCTGTGTGTGCCA 
GGGCAGCAAGATTTGTTAGCTTAAAAAAACTTTTTGAAATAATTTTAATTTAGAGGAAGTTGCAAGAATTGTCAAAAAG 
TTTTAGGATATTCTTCATCTGAATTTACCAATTGTTAACATTTTGCCACATTTACTTTATCATTCTCTTGTTCTTTAAC 
ATATACATATTATTAAGAGCACTTTTCTAAACCATTTGAAAGTAAGTTGCAGACATCATACCCCATTACCCCTATGTGG 
TAATATCTAATATGTGAAGTCTGATCXCCAAACTTTATTCAAATTTCACCAGTTGTCCCAAAATATAGGAGGTCTCTTT 
CTCCCTTTGTTTCTTCCTTCCTCCCTTGCTTCTCTGCCTCCCTTCCTTCCCTTCCTTCCTTCCTTTCCTTCCTTCCTTC 
TTTCCTTCTTTCTTTCTCTTTNTTTTCTTTCTTTCTTTTTTCTTTCTTTTTCCTTCCTTCCTTCCTTCCTTCCTTCCTT 
CCTTCCTTCCTTCCTTCCTTCCTTCCTTTCTTTCTCTCTCTCTCTTTCTTTCTTTCTTTCATCTCTCTCTCTCTGTCTC 
TCCCTCCCTCCTTCCTTCCTTCCTTCCTTCTGTCTGTCTGTCTTTCTTCAGATGCTCCTCANCTTATGATAGGGTTATG 
TCCCAATAAACTAATCATAAGTTGAAAATGCATTTAATATGCCTAACCTATCAAATGTCATAGCTTAGCCTAGCCTACC 
TCGAATGTGTTCAGAGCACTTACATTAGCTTGCAGTTGGGGAAAATCACCTAATGTAAATCATGTAATAAAGTAAATTA 
CATAAATATTTCATGTAATTTATTGAATACTGTACTGAAAGTGAAAAAAGTATCCAAAATATGGTTTCTACCAAATGTG 
TTTACTTTTGCAGCATCACAAAGTTGAAAAATCCTAAGTTGAACCATCCTAAGTCAGAGACCATTTGTAGCCTAGGTGA 
CAATGAAATAGGCTTGAGTGGAAGCACTGACAGTGAGAATAAGACAGCCATTTCAGAGTTGAACACAATAAGATTTGGC 
AACAATGGGCTTTAGGGTAAGAGAGGGAGTAAAGCTGGTAATGAGGTTGTAGTTTACAGGATTGATGTCCTTAACCAAC 
AAGGATCTCAGGAAAGAGAATCGAAGTGCAAGGGTGTGCTTATGTTTCAGATTTTTCATTTAATAATAATAATTAGATT 
TCTATAGTGCTTTGAAAGGCAGAAAGGCAGTATGATTGGAGGCAGCTTATGGCAGTGATCAAGAGTAGGAACTCCGGTG 
CTAGACTGTCTGGGTTGGAATCAGGCTTTGCTGCTTATTAGCTGTGTGACCTGGGAAAAATGACCTAAGTTGGCTGTGC 
CTCAGTTTTCTTATCTGTGAAATGGGAATTTTAACATCGTTTCCCTCACAGGATCATTGTGAAGATTAGATTAGTTATT 
ATTTGTAAAGTGTTATTATTTATAAAGTATTATAAGCCATTCTGACATATAGTAAGCACTGTATGTGTTTGCTGAATCA 
ATATAAATAAACTTATTTTCCCATATTACTGAATCCTCACCAGCAAATCTGTGAGGAAGGTACTATTATTATTATTGCT 
AATTGGGACTCAGGTGTTACATGGTTTGCCCAAAACCATATAACTATCGGTAAAAATGCTCATTCTGTTCCACCTACCA 
GACTATCCCCGGGCTCGCTACATGGGGATACCTAATAGGCCATAGTAATGGGCTAGTGTCTCAGCATAGGCATACTTTG 
GGAGTATTGTGGGTTCAGTTTCAGACCACTGCAATAAAGTGAATATTGCAATAGGGCAAGCCATGCAAACATTTTGGTT 
TCCCAATGTATGTAAGTTACATTTCTAGTATACTGTAGTTGATTAAGTGTGCAAATAGCATTATATCTAAAAAAAGTAC 
ATACCTTAATTTAAAAATACTGGTTGTTAAAAAATGCTAATGATCACTGAGCCTGCAGCAAGTTGTAATTTTTTTGCTG 
GTGGAGAGTCTTGCCTTGACATTGATGGCTGCTGAATGATCAGGATGGTGGTTTCTGAATGTTGGGGTGGTTGTGACAA 
TTGCATGAAATAAGACAACAATGAAATTTGCTACATCAATCGACTCTTCCTTTCATGAAATATTTTTATGTAACATGCA 
GTGCTGTTTGATAGCATTTTATTCACAGAACTTTTCAAAATTGCTGTCAGTCCTCTCAAACCCAGTTGCTGCTTTTTAT 
CAACTAAGTTAATGTAATATTCTAAATCCTTAGTTGTTACTTCCACAATGTTCACAGCATCTTCACCAGGAGTAGATTC 
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CATCTCAGGAAACCACTTTCTTGGCTTATGTGTAAGAAGCAGCTCCTCAAATCTTCAAATTTTATCATGGGATTGCAGA 
AATTCAATCACATCTTCAGGCTCCACTTCTAATTCTAGTTCTCTTGCTATTTCCACCACATCTGCAGTGACTTCCTCCC 
CTAAAATCTTGAACCACTCAAAGCCATCCATGAGAAGTGGAATCACTTCTTCCAAACTTCTGTTAATATTGGCATTTTG 
GCCTCCTCCCATGAGTCATGAATGTTTTTAATGGCATCTAGAATGGTGAATTCTTTCCAGAAGGCTTTCAACTGACATT 
GCTCATATCCATTAGAGGAATCACTGTTTATGGCAGCTACAGCCTTACAAAAATATATTTCTTAAATAATAAGCCTTGA 
AAGTCAAAATTACTCCTTGATCTATGAACTGCAGAATGAATATTTTGTTAAAGGCATGAAAACAATGTTAATCTCCTCG 

ggagcagtagatctcaacagaaggcttaaaaaattcggtaaaccataattaaacagatgtgctgtcatctagtccttgt 
ggctctatttatggagcacaggcagagttgatatagcgtaattcttaagggcttaaggatttttggaattgtaaatgag 
aattggcttcaatttaaagctaccacctgtattggtccttaacaagagagttagcctgtcttttgaggctttgaaacta 
ggaattgacttctctttagcaatgcaagtcctaggtggcatcttccaatataagactgttttgtctagattgaagatct 
gttgtttagtgtagctaccttcattgaaaatctgttgttcagtgtagctaccttcatttgttatcttagctatattatc 
cagttcacctgctgcaacttcttcctcagcatttgctgcttcaccttgtacttttctgttatggaaacagtttatttta 
ttaaacttcatgaatcaatctctgttagcttcaaacttttcttctacatcttccttacctctctcagcccttgtagaat 
tgaagagttagggccttgctctggattaagctgtggtttaaggaaatgttgtcactggtttgatcttctattcagaccg 

ttctttcagaacttttctcttacattcacaccttggctaacttgcacaggagcttttggctgttcttggcttttaacct 
gccctcctcactaagcttattcattccgagcttttgatttaaagtgagatatgtaactgtttatttcacttcaacactt 

gagAtttctgggaaaagcgagtcagtgaagcagttagagaatacacattattcattgattaagttcgccgtcctatatg 
ggcatggtttgtggcataccaaaacaattacaacagtagcatctgagatcactgatcacatatcaccctaacaaatata 
ataacaatgaaaaattttaaatattataagaattaccaaaatgtgacagagacatgaaatgagcacacattgttggaaa 
aatggtgctgatagacttgctcaaccagggttgccacaaacctgtgatgtgtaacaaaacacagtatccgcaaagtgca 
ataaagcaaagtgcaataaaa.cagataagggctggaggctctggagttgaaagccctctacatggagatgatcattgaa 
gacatgtgatgtatggagncactaagagagaa.gctgtagaagaaaaagctgagtgttggagaatgttgcctatggggta 
tgaagatgaaggggagctggtgactgagactgggtaggagcagtcagagaggtaggagacagaacaggagggggtggag 
tgaaggaaaggaagaaaagtaagggcttaagaaggacttggccattctttacacaaacaaggcagacaaattcagagca 
gagacctgggatagtgatgagtgggtttcttagtgaccatagtgagaatggttcattggcttggtgaggacagatgctt 
atttatggggctcaggaagaatgggaagaaagacntggattttataaatgtgtgctattcccttaagcagattggcaat 
aaaaggaaggaaaactttgaaagaaa.cagggtaaagaaatgatctgtctccaaaagaggcaattgtcttggtcatccag 
gaggtaaaggcaaaggcttgaagatgcaggaaatggtggggacgatggagagagctggcagggatagaatcaggagcat 

GGCTGGAGGGATTGGTCTCAGGAAGAAATAGAGACACTGCTTCAAGATTGGAGGGAAGGCTGGGCACAGTGGGTGGCTC 
ATGCCTGTAGTCCCAGCAATTTTGGAGGCTGAAGTAGGAGGATTGCTTGAGTCCAGGAGTTCAAGATCAGCCTGGGCAA 
CATAGTAAGATCCCCATCTTTGCAAAAAGGAAAAAAAAGTTAGCCAGACATGGTGGCACATGTTTATACTTCCAGCTAC 
TTAAAAAGTAACCCTGACTCTTAAAAAAAAAAACTGAAGGCAAGAAAGAGACTGTGTGTGATGACCTATGACATTTCAT 
ATGAAGGAAGGAAAAATTGAGATAATTCACCTAGAATTGCCTCAATTTTTGTTGAGTGGGCAATGAAGCTGTTTGTTGA 
GAAAGTTAGAAGTATATTTGAGAATCTGAAAGGGCTTGAAAAGTTAGGATGTAGACTGGGCATGGTGGCTCATGCCTGT 
AATCCCTGCATTTTGGGATGCTGAGGCAGGTGGGTTGTTTGAACTCAGGAGTTCAAGACCATCCTGGGCAACATGGTAA 
AATCCCATCTTTATTAAAAATATAGAAATTAGCCAGGTGTGGTGGCACTCACCTGTGGTTCCAGGTACTCAGGAGGCTG 
AGGTGGGAGAATTTCTTGAGCCCAGGAGGCAGAGGCTGCAGTAAGCAGAAATCATACCATTGCACTCCAGCCTGGATGA 
CAGAGCAGGACCTTGTCTCAAAAAAAACAAAAAAAAAAAAAAAAAAGAAAAAAGAAAGAAAGTTAGGATGTGTATTAGA 
GATGAAAAAGGGGACTGTCCAGTGAGGGAGGACCAGCATTTGGACTGGTTGAGTGGCTTGGTTCTACAAGGTATTATCA 
TAGGACTTTCCTTAGTGACTGATATGGTTTGGCTCTGGGTTCCCACCCAAATCTCACATCAAATTGTAATCCCTATGTG 
TCAGAGGAGGAGCCTGGTGGGAGGTGATTGGATCTTGGGGGTGGATTTCCCCCTTGTTGTTCTTGTGATAATGAGTGAG 
TTCTCACGAGATCTGAGTATTTAAAAATGTGTAGCACATCCCCTTTCTCTCTCTCCTGCTCTGCCATGCCAAGACGTGC 
TTGCTTCCCCTTCACCTTCCATCACAATCATAAGTTTCCTGAGACCCCCAAGTCATGCTTCCTGTTAAGCCTGGGGAGC 
TGGGAGTTAATCGGACCTCTTTTCTTCATAAATTACCCAGTCTCAGGTAGTTCTTTATAGCAGTGTGAAAACGGACTAA 
TAGAGAAAATGTGACACCCCAGAATTAAGGCAGAAGAAATGGATTGGGCCAGTGTAAGNATGGCTTTTAGTGAAAGGTT 
AAGAATACTAGGAAATCTCAGAGTTCAGAGAGAATTCAGTTGGAGATGGTTGACCATAGGCTGTGAAGGCAAGAGGAGG 
CTGAACAAGGTTCCTGTGAAATATCCATAATGACAGAGAAGAAGGAAAGCACATTTCTGGGGCTCCAAGTAGCCTCTTA 
GAAGTTGGAAAATTCTCAAGTCTTAAGTTTTAACTTTAAAATATTTAAAATTCCAGGGCTGGGCCTGGTGGCTCATGCC 
TGTAATCCCAGCACTTTGGGAGGCTAAGGCAGGCAGATCACAAGGTAAAGAGTTCAAGACCAGCCTGGCGAACATGGTG 
AAACCCCGTCTCTACTAAGAATACAAAAATTAGCTGGGTGTGGTGGTGTGTGCCTGTAATCACAACTACTCGGGAGGCT 
GAGGCAGGAGAATAGCTTGAACCCAGGAGGTGGAGGTTGCAGTGAGCAGAGATCACGCCACTGCACTCCAGCCTGGGCA 
ACAAAGCAAAAATCCATCTCAAAAATAAATAAAATAAAATAAAATAAAATAAAAAAATATTTAAAATTCCAGTGCNGAT 
CTGTTAAAATAAAGTAGTAGATGCTAGTAGGTGATTGATTTCTCAGTAAATAGACACCTAAAATATATATGCCATATTT 
TTCCATGACAAGGGCCTATACTGGGTGGGGGTGGGCTGGGAATTTGTATCCCAGTTTAAGAAGACTGGAAGAACAAAGA 
AAAGTAAGGGCAAAATCAACTACTGAGAACAACGAAGGGGCAGGATAAATTCAACAGGAGGGAAAGAGTAGGAAATGTT 
GAAAAATTTGAGACTGGCAGATCTTGAAAATGAGACAATCCTAGTTGATAATGAGCTCCAAAGTGTAATCAAGAAATCT 
TCCAAGTGATGGAGATAAAGAGATGGAGGCTGTCTTGGGTGATTTCAATCTCATTGAATTGCTCCTGACTTAGATTCAA 
TACAAAATTTCTCTCTTGTGGTGCACAGAAAAAATATTAATGTTTAAAAAGATGCATTTGTAAAATGTTAAGCCAGACA 
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TTTATTTTTAAACATTGTCTTGAAGTCAGAGAGAGATTAATAGAGCCATTCTAAATTTTCTTAGGGAACATATTTGGTA 
TCTGCCTCCTGTTGTACAATCTCTAAGAAAAGTGAGAGCAAGAAGAACTATAAAATTGAAATGCCAATTGTGATATCAA 
GTAATTTTTAAATGAATGCATCTTTCAATTCATTGATAGGATAAATCCTTATTTACTTTATCCGTGAGGGTCTCTGTCT 
TGAACAACAAGCAGCCAATTTGTGGAATTAGTGGCTGTTTCAGGAGGGTAAGTAACCTCTCATTTATGACCATCTCGTT 
CCTATGTTTTAAAATAAGATTGTGGACAAATACTTCCATTCAACCTAGTAGATGCATTTTGGCAATGGCAGATCACCCA 
AACAATGGATAACAATAGCAAAAGAAATGATATAGTCAGAAGTCTAATGTTAGCCATTTGTTCCTAGAGTTTCGAAATA 
CAGTCAGTTCCCAACTCATGATGGTTCGACTTAGAATTTTTCAACTATTTTTATGATGGTGTGAAATTACATGCATTCA 
GTAGAAACTGTTCCCTTCCTGTTGAATTACTCTGTCCCTTCATTGTTCGGTGCAGTTGATTTTGCTCTTCCTTTTCTTT 
TTTTTTTTTTCACTTTCACTGCAGCATTTAAAATTACAAGAGATATTCAGTACTTTATTATAAAGTAGGTTTTGTGTTA 
GATGATTTTGCCCAACTGTAGGCTAATGTGAGTTTGGAGCAXGTTTAGGTAGGCTAGGCTAAGCTATGATTCTTGGTAG 
GATAGGTATATTAAATGCATTTTTGAATTAATGATATTTCAACTTACAATGGGTTTATTAGGACATAATCCCACTGTAA 
GTTGAGGAGCTTCTGTAATTATAA.TATCAGATATTGATAGCTTCCATTGGTAAGTAACTTCAATATTTCCCACTCTTTT 
TTTAAAAGCTTGACGAGCATACAAATAATAAATAATTAATGTTTCTAGTAGAAAAGAGGTAAGTAACAGGAACAGAAAT 
CTTGGACCATCTTAAATGAACCAATGGGAATGTCACCATGCACATCCTTCCAAACTTTGTTTCAAGCTATTTCATGTCA 
AATTTATGCTTATACAAGTGGAATAATATGTATGTTATGTCTTATGTTTTAAGGAAGTCTTGACTTATGGAGGGTGAGC 
ATTTAGTCTCACTTTTAAACTAACTTAGGAAAATGATCTAAAGCATAGTGAAAAGAACAA.TAGAGCAAGAGGAATGAGG 
TGTTAGTTTAATGAAATAGTTTAGTGAAATAATGCCAAGGACTAATATATTGAAGAGATATTTCTTTAGCTTGGCATAT 
TTCAGGAAGCAAGCGGGTGCATTTAATAAATTAAATTTTTATTTAATTATTTATTTTTATTTATTTATTTTTTTAAAGA 
TGAAGTTGTGCTGTCACTTAGGCTGGAGTGCAGTGGTGCGATTATAACTCACTGCAACCTTGAACTCCTGAGTTCAAAC 
AATCCTCCCGCCTCAGCCTCCCAAATAGCTGGGACTACAGGCATGTGCCACCATGCCTAGCTAATGAAAAAACAAAAAA 
AAGTTTATAGAGATGGGATCTCACTTTATTGTCTAGGCTGGTATTGAAATCCTGGCTTCCCACCATCCTCCCACCTTGA 
CCTCCGAAAGTACTNGGATTACAGGTGTGAGCTGCCATGCCTGGCCTGGCCTTGCTTTTTTATTTTTTAGCTTTTATAG 
CTCCATATCCTCTAATGCCACCACAGTATGATGAGTGGAAATTTGGGTACCATGTTTAGCACTGATTTTCTCTCTTGGC 
GAGGAGGCACCACTATCACGCTATGTTGAGTTTTTGGCAGCCAAGATCAGAGGGACTGTCTTGTAATGGCCCCATCCCT 
GAGATCTGTGGGAATAACACAGGAGACAGGCACTGACTGCTTCCAGGGGAAGCAACAATCAGTGCACTGAATGCCTTAC 
CAAGCTGAGTATCGCTGAACTTCAAAACAGTGCCAGAGGAGTAGAGTTTTTTTAACTTCCTCTGCTCTGTCAACAGCTG 
ACTTAGCTGATTTTTGCCTGTGATGATAATATCCAGAGTGATGACTGGATTCTCATAATCTGCTTCTCTACTGTTAAGG 
AGGGATTTTTACCTGATAGCATTTCTCTAATTTTACTTATTTTATTAATTCTTCTATGCCAATTACTTATAAATTTTGG 
CTTATTTCTGATCACACTATACCATTTGTAAAACATGAAATTCAAGTTGATTGATTGCTATAATTTTCTCCCATCCATA 
TTCTGGATGAATCAAAGATGAGGCTGGCAGTGTTTCTTTCCCTTTGAAAACACTTGGTTCATTTTCACAAACAGAAAAA 
TTACATGGCTTCCTGGAGACATTGATTTGTTCTTCTGGAAGGGTTGGACCTCCATTGAGAATCACTAATTTAACAAAAA 
GCCCACAGATCATTGTATGAGTGTGTGTGGGATGGGGAGGGGGAGAGAGAGAAAGAAGGAAAGAAATGGGTTAAAATTT 
CATTTTAAGGAATCATTTTATTGTTGGATTAGAAACTAAAGACTGTCCATAAAAAAGAGGAACCATTCTAAAATTTTCA 
TAACTTGCTGTATGTGTGTATTTTATTTGTTAATAAAGCTCAAGTAGTTTCTCATGAAAGTCAATGGATAGAGAGCCAT 
TTCAGGACNTGTTTGAATTGGCAGTTGGTTGGAGTTTGGCCATGGCAGGAAAGGACAGCTGTTTGTTGTGGGGCCTTGT 
CTCCATGGTGTTGGGCAGCACATCTTCAGCTCTTTCTGGGAAGACCTCAAAGTAGGAATAGACCAAGAAAAACAGCAAG 
AGGGCATGACTGCATGCTGGTCAGATGGAATTCAGCCTGTACTGCTCTAGCAGAGCTTCTCCAGGGGTTAGAATGTTTT 
GCTTTTATAGTCATCTGGATTGTTTGTTTACTAAGGGTAGAAAGGTCCCAGCCTCACCCAAGACCTCCCGATTCAGTCT 
CTGTGGGGAGCTGCTTGGGAATCTGTATGTTAGAGAAGCTCCCAGGATAATTGTGATGTGTGGTCATGTTTAAGAGCTG 

TGTGTGTATTGTGCAAGAGCTATGAGATAAGATCAGGCTACTGGAATTTGCCAAGAAGCAGCACGGGAGACACATTAAC 
TAGACGCCAAGGATGTGGCCATAGACTTTCCTAGAAACTCCCTCATCTAGGGTGTGCACGTCTGGATTGCACTGACTAG 
TCCTGATTAAATCCTGTATGCATAGGCTCAGTGCAGGCTGGGCTCCAGAAAAGGCCATCCACAATGTTTTCTTTTAAAA 
TTCCATATACTATTTATCTTTGATTTTCTACCTCCTGCAGGAATCCCTAGATCCAACTTTCTTTGGTGAGTTTGCAGGG 
GTTTCTGATGGTTCTCTTGTTTCACGGGTTTCCTTCTTATTTTCTACTCCTTTTATTTGGAATGTCAACCTACAAACTT 
AAAAGATTGAGCAAACTTTGTAGGAAAACTACAGAAGTTGGAACCACATATGATGCTTTCTATTATATGCCCAAAGTCT 
GTTGTATATGATGAAAATGAGGTTTTATTTACTTCTTGGTACACCAAACACAAACACTCTCTAATGAGGAAAAGAACCC 
AATGAGGGGGAAAATGCTGGATGCCAATGGATGGCAATGATTTATGGAACTCTGGGCTCAGTGGTAGTGAATGATCATC 
TTAAGGGAAGACACTATTCTACAGTTCGGTGTAGCTGGGATGACTTTATATCCTAGTTTGCAAGACAGTCCTGGCCTCA 
CCTGTTGAGCTGGTGTCCCATCTAGTTAAGATACCTTTCATGCTCCCCAGTGTCCTGGTTGAGATACTCCGTTTATGTG 
GTCACCGTGAGGATAGGAAACAGAGAGAGGAGATTTTTCTTTGGATCACTGAATAGTACTCATTTCATTATATGATTTA 
TCCCATTCCAGGCTCACCCCTAACATTTGAGGGCCCAGGACAAGACCCCCCTATTCCACAACCTATTCCTTCTCTTCTT 
GCCCTGGCTCCACTGTGCAACTGGAGGATCCTTGTAAGAATGTGTGTGGGTGAGCCAGCCTGCTCATTCAACTTTATTC 
ACACCCACATCCACTAGCTGGCCATGAACACCCCTCAGGCCTAGGGGTGCGCACACCTGTGAGTTGATCTGCTTCGGGA 
GGGTGAAGACACACCCAGGCCCTGGAAGCTGGTTTCGGACCACTTGGGGCAGGAAATTCAAGGGTCATGAGTACTTGGG 
GAAGAGTCTAGAAGGGAAGTTGTNCCTGCAGGTGGGTATGTATCACAGCCCTGCAGACTGCTGGTTCCATGGAGAGGCA 
TGGCTGGAGAAGGGCAGGAGAGGGCATTCTGAAGCATCAGCCCCCTGATTAGGGATACCTGGCCCTAGAGTGGTCCTGG 
CCTTTTCACTCCTGCTTTTCAGAGATCCTGCTTCTAACACATCCTTGAGCATCTCAGTAAAGCAAGCTTCCTATGCCAT 
TCTGAAGTGTTTGGGTTAAGAACGTTTCTCATGTGAATAATGCTTGGTCACCAGACTGAGGTCCAGCGTATTCTTCATC 
TGGTCTGATAGAAATCCCTTGTCTTTAAATGTCATATATTTAAGGTAACAACTCTATTTTGTAGGTTGAAA.CAAAAACT 
TAAACTGTATCAGTTAATGTTTTTAAA.GTCAACCAAAGGGAAGGCACCTCTTCCCAGTGTGTTTCATCAATTGAAATCT 
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GGTGAA.TGTTTTTTTGTTTGCTGGTATGTTCCACCATGTGTGTGA6CATGAAGGTAGGAAAACTGTTTGCTCAGCCATT 
CCCTCTGTGGTTTGGTTTGTTGGAGAATCAGTCAAATGGAAAGGCTTTCCTCTGATGTGATTACAGAATCAAATATTTT 
ATAATTCCCAGATACTTCTGAATCTTGAATAATTATTAAAGTCAGTGAACACTTTCTCTTTCTTTTCCTTGACTCCCTT 

GCCTGTAGATAGAGTCCCTGTGCACAGCAGGCAGATTGTGCACCGCATAGTCCTGGAGGTAAATTTCACCAAGAGTATA 
AGTGGGATTGTGCAAAATGGTAGCCCTGCCTATGCATGTTTGGGGCAGGGATTCCCCCCAACTGTGTATTTCCTGGGAG 
GCCTGATTTTCCTCCTCTTTCTGTCACCCATCATAAGCATATGGAGAAGATGGATGTTTGAAGGGAAAATAATGTTATT 
TTCTGCATTTTCTCCCATTTTTTGAGAGCACTCATTCTCCTTCTAATATTAATTTAGATCAGGGAAAATAAAAGCCATT 
TGTTAAAGAACTAACTATTATATAATAAATTATCAAACAATTACGCCAAAGGTATGTTTACAAACTCCTGTTCTATCTT 
GGTGGGTTGATTAGCTTCCTTGGGGGGTCCAAACAGCTATGGCTTTTCCATTTTTATAAATGGTTCTGCATTTATAAAA 
TTAAGAATGGACATTTATGCTATTAATTAAGAATGGAATTAATAGTGTAAAGGGATCCTTCAAATACCCATGTGTTATT 
GCTCAATTTTAACCAATAAATCTTATACCAGAGTGTTCTGCCTGCTTCCGGATGAGCAAGGAGACTTGTGGTCTGGTTC 
TTGGACTTCCCTAGCAGCATGGCCCCCAAATGCCAGTCTCCACTCCTGCCTCAAAAGAAGAAACCAAGAATGCCTCCTG 
CTCTGGGACCGGAGGAGACATTGGCCTCTGCAGGCTTGCTGAGGAAGGGAGAAAAAGAACAGCAAGAAGCAATTGAATG 
CATTGATGAAGTACAAAATGAAATAGACAGACTTAATGAAGAAGCCAGTGAGGAGATTTTGAAAGTAGAACAGAAATAT 
GACAAACTCTGCCAACCATTTTTTCAGAAGATGTCAGAATTGATCGCCAAAATCCCAAATTTTGGGGTAACAACATTTG 
TCAAGCATCCAGAAGTGTCTGCCCTGCTGGAGGAGGATGAA.GAGGCACTGCATTATTTGAGCAGAGTTGAAATGACAGA 
ATTTGAAGATATTAAATCAGGTTACAGAATAGATTTTTATTTTGATGAAAATCTTTACTTTGAAAATAAACTTCTATCC 
AAAGAATTTCATCTGAATGAGAGTGGTGATCCATCTTCAAAGTCCACTGAAATGAAATGGAAATCTGGAAAGGATTTGA 
TGAAATGTTCATCTGGAAAGGATTTGATGAAATGTTCAAGTCAAATGCAGAATAAAGCCAGCAGGAAGAGGCAGCATGA 
GGAACCAGAGAGCTTCTTTACCTGGTTTACTGACCATTCTGATGCAGGTGCTGATGAGTTATGAGAGGTCACCAAAGAT 
GATATTTGGTCAAACTCATTACAGTACTACTTGGTTCCCGATATGGATGATGAAGAAGCAGAATGAGAAGAAGATGATG 
ATGATGATGAAGAGGAGGAAGGATAAAAAGATACTAATGAAGAAGACAATGAAGATGAAGGTGAAGATGAAGATGATGA 
TGAAGGGGAGGAAGGAGAGAAGGATGAAGGAAAAGATTACTAGAACACTGATAGGTTCCAACTTTCCTGTTTAAAAATT 
TTTCTCCAGTCCCTGGGAGCAAGTTCCAGTCTTTTCTTTTTCCTCTTGTGCTCTGTTGCCCTGTTGTTGAGGTCTCTTT 
GCTCTACACCATGGTTCTCAACTTATTGCAGAA.TACAATGGGAAAAGTGTCTCTACGCCTTTCTGTTTGAAATTCATTT 
TTATCCCTTTCTGTCTGAACAAAAACTGTATGGAATCAACACCACCGAGCTCTGTGGGAAAAAAGAAAAACCTGCTCCT 
TTCATTCTGCTGGAAGCTGGAGGGTGCTAGGCCCCTGTGTAGTAGTGCATAGAATTCTAGCTTTTTCCCTCCTTTCTCT 
GTATCTTGGGCTTAGAGAGTACACGGTGTCTCTATGTGAATATGGACAGTTAGCATTTACCAACATGTATCTGTCTATT 
TTCTCTTGTTTAAAAAAAGAAAAAAACTAAAAAACAAAATGGGATTATAGAAGGTCAGCAAAGGGTGGATCTGAGATGT 
TTGGGTAGGTTAAGTGGGCATTTTGACAACATGGCTTCTCCTTTGGCATGTTTATTGTGATATTTAACAGGCATCTTTG 
TAGTTTAAGATGACACTTTTAAAATAAATTATCTCCTAATGATGACTTGAGCCCTGCCACTCAAAGGGAGAATCAGAAG 
AACCTGTAGGATCTTATTTGGAATTGACTTTCTCTATTGTAATTTTGTTCCTGCTTATTTTTAAGTTTTCTTTTTGTTT 
CACTGTAAAGGAAAGATGATGCTCAGTTTTAAACGTGAAAAGTACAAGTTGCTTTGTTACAATAAAACTAAATGTATAC 
ACATACACACACACACAACACACACACACACACACACACAAACTTATACCAAAATCACACCACTTTAGTTAGTTGTCCA 
CTGGAAAGGTGCTCTTTGTTTTCGAGCTTCAAAGAAGCTCGTCTTCTTTTATTTGACTGTCGCTAGGGACTCCACTGAG 
CAGGAATGACTATTCTGATATTTGCTTGTTACATTTTTGGTTTTCAGAGGTGGCATATTGAGGAGGTGCACTTATGGAT 
TGCAGCATAAGTATCCATGAGTCCGGGTGTGGTGCGTGTGCTCACTCATTATCTTGATGTGCTGCTCACTACCACGTCT 
CTCCTTTACACTATTGGAAACTTTCATTCTTAATAATTTAATTTATCCCTAGTGACTCCAGCCTCCCATGACAGACTAA 
AAAACCAGACTTGATGAAGTCCAGATATATTTTAATTCTCTTCTATCAAGCCCAAGGGAGAATTTCTTAGCGACTATGC 
TGACTTATGTCTTGAAAAAACTTTAACTTTGGGAATTTTGATGTATAATGAAGCCAGGAGAGGGAGACGTGTCATTCCA 

TTTGCAATGAAGTCTCACCCTGTTGCCCAAGCTGGAGTGCAGTGGTGTCATCTCGGCTCACTGCCATCTCTGCCTCCTG 
GGTTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAAGCATGTGACACCATGCCCAGCTAATTTTTT 
TGTACTTTTAGTAGAGATGGGGTTTCACTGTGTTGGCCAGGCTGGTCTCAAAATCCTGGCCTCAAGTGATCCACCCGCC 
TTGGCCTCCCAAAGTGCTGGGATTACAGGTGTAAGCCACTGCACCTGGCCATGACACATATTCTTAGCTATTCTCCAAA 
AGGGAGAACACTAGAAAAGTGGTAATTTGAAAATAGAAACTGTCCAGTAGCAACTGGATGGCTCATAGCTCCAGTGGTT 
CTAATAAGCGCTCAGTGGAGAGTCTGATACATATTAGGTGCTCAAGAAAATATTTGTTAACTGAATAAACAAATCAATC 

ATGTTGTTTGCTCTCGCAGAAAGGGATTTGATTTGGCATTTGCTGAAACAGGCCCCCATCTTACAGACGGGATTGAGAC 
TCGGAAGAGTTAAATAATTTCCTCACAGCTACTAAGCACTAGAACTAGAATAAGAATGTGTGCTTTCTGACTCTGAGTC 
TAGGATTCTAGGACTTCAAGGGTTTCCTATCTTTTTGAAGTCATGGGGCAGAACAATATAAAGGAACAGCTGGAAAAAC 
TGAAATGAAATTACTATTCACTCTTACATAGGAAGAATAAAGATAACTCTTGAGGGCCCTGATATATTATAGTAATAAA 
AACAAGACTGAGGTAGCAGAAGCACATGGACATGCAGGGAACACTTCCAAACATCCTTCAAAAGGCCTAACTTCTAAGG 
ACAGGAAACATGAGGAAGCAGAGAAGGAAGGAAATGTGTCTAAATTCTTCCAAGCTGTTTCTTTTACTATTCAGGCCAA 
GCCTTCTATCTCTTAAATCAAAATTTCAGGGAAAGCTTATGGCAGATGAGACTTTTGGGAGTACATTAGAAAACAGGAG 
GGAAAAAGGCCTTATTACTCACTGATTTGTATCCTTGTGTTATTTTATAATATTATTAAAGCTCTTTCCATGTTATATA 
GATTCTGTCTCTCAGCTGTACTGCAAATCTATTAGGACAAGTCTCGTCTCTTTTATGTATTCCTTCTACTGTGTCTATA 
TGTGGTGGTCTCTCAGTCGAGCAGGCTGTACAGTTTATTCGAAGTGTTCCAAGGAGCTTGTGTGCCTCCACTGCTCTGA 
CCTCATTTTTGCAATGTTAATTAAGTTGGGTAGATGACCTATTCGACTGATAACACTCACTAGCTCACTAGTATATGGT 
AAGTAGTTTATTCTCTTAGTTAGTTGACCGTGACCAGATTAAAGCCCAAAAAGACAAGAAAAAAAATCAGGTGGTAGAG 
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AGTGGGGAACAGAGGTATAGGACACTGTTTTGGGAAAGTGGATCTTCTTGTGTTCCTACAGAGGATAACTCGGGCNTGT 
CAGGATGAGGTATTACAAGAAGAGAGAACAAGAGNGGAGGCTCACCATTAAATTTGGCTTCTGGCCTTGGGTCAGCCTT 
GCATGATGTTTTGTAGACTGAGAGTAAGGAAGGAGAAGTTGAGACAAAAACTTTACTCTCTGTTTGGTCACTGAGAGTA 
AAGGTTCTCTTTGTGCTAGCTTATTCTTAAGCAGTATGCATGAGGCATTTAGGGGTTTATTGCTGAAGAAAATTCATCC 
TCTTGTGCTAATTGGGCAGGGATTCCAAGGGATTAAAACCAAAATCATTTGACCACCTGAGTTACAGTAATTTTAGAGC 
TTAGGTTGTTTATTTTCACTGTATAGCACAACCAAATACTATTCAGTCTGGCTGCATGGAATGAGATATGGCTAATTAG 
ATTTCCTGGCTAACCCAGGTTAAGGCAGAAATGCCATGTTAACAGTAGCACCCTTAAACCTGGGGAAAGAGGCTCTTGC 
CTCGTGTCACTTGCTTTAGAGGGCCCTACTGGTCTTCCTCCACTGTGCCATGCCTTATGGGGAGACGATTCTGCAGAGC 
CATGTGGATATTGTCAATCCAAAGCACCCCATTCCCTCTTCTAAACCACTTGGTACCCCACAATTCCTACCTAAGTGAT 
CCCAAGATGACTTCCAGGGCCTACGTGGGTCTCTCTTGAGTTCTCATCTCCCGAAGGTGAACTGTACCACTTGTGTTGA 
GCACTCCTAGGACCAAAGAGTGTGGGGCTGTGCATGAATCTTAGATGTTTGGGCTGAGATGTCCTTGGGGGTGTGTGCA 
AGGCCCCTCACTGCAGAAAAGAACTGAAGGTGGGGAAGAGAAGAGAAGGGAGTGGGCTACTGGCTGGAGAACCCTGGCT 
CCAAAAATTTTAGGCATGGGCTGACATTTCTAACTCTCCAGTGGGAAACCATTTAAAGCAGTCAACACATTGACTACGA 
AGTGCAGGCACTACTTTGAGTAACTAGACTTGATCGCAGAGGTCCTTGAATGGCCTCCTGGTCTGCATGTGTAACAACA 
GTGGTTATTGTTCTCTGGACTCTAATGCTGTAGGTACTAGATGTGACTGTTCTCCAGAGACATTCCTAGGGAGTTGCTA 
ATGGTGGTGGTGGTAATTGCTATTATTATTTCATGAACATTGAAATCTTTTATTTTTTTGTAAAGTTGTCTCCTTGAAT 
ACTGGACTGTAAAGGTGTGTGGATGTGTTCTAGCAAATTGAGAATTGTAGTTAATTGAGTTCTGGTTATTTAACTTTTT 
ACTGTAGTTTGTACTTGTTGCTTGTTCAGAGTCTAGGCAATTTTACATGGGCTTATTTTATCCTTTCTCCCTATCTCCA 
TTAGTCTTCAAGATCAGGAAAATGATTTATGTCATTTTAAAATAGAGCCTTCCTCTGTCTCTCATTTTCCTTCTTCTCT 
CTCTCTAAGGTATATTATTGCCTACTATATCCTGTGCCCTGTGCTGGAATTTCTCTTGTGCTAATTTTTATTGATAACA 
TATGATGGCTTAAAATGTCATCTAGTGTTTAGTAAATTCATAATAGAAAATAACTTTGTTCCCTCACAAATTTTTACAG 
ACATTTAAAATTAGCACTTCAATATCCAAGTATTTTGCTTTTTCTTTTCTGGAGAGAAACTAACACCTGTAGGTATTTG 
TTGACATGCAAAAAATGCATGCAAGAATTTTAAAATTTTATACCCTATAATTGGTTGTATACTATTAATTAGACCTCTT 
CTTTAGCTCTCTTACTGTATACACTCTTCTGTTTTCMCAAATTCTCTCCTCTTTCTCTAAATTCCTCACCCTGTTCCCC 

CCCCTTCTCTCTTGTTTACACTCCCCGCTCATGTATGTGCCGCTTCGTCTTTGTGTTTATATCTACCAGGGGAAAGACC 
AACCATCTTTATTTTTAAATTTTATTTTACTTTAAGTTCTGGGATACATGTGCAGAATGTGCAGGTTTGTTACATAGGT 
AAATGTGTGCCATGGTGGTTTGGTGCACCTATCAGCCCATTACCTAGGTATTAAGCCCCGCATGNGTTAGCTATTTATC 
CTGATGCTCTCCTTCCCCTCACTGCCTCCCAACATGCCCTGGTGTGTATTGTTCCCTTCCCTGTGTCATGTGTTCTCAT 
TGTTTAGGTCCCACTTACGAGTGAAAACATGTGGTGTTTGGTTATCTGTTCCTGTGTTAGTTTGCTGAGGATGATGGCT 
TCTGGCTTCATCCATGTCCCTGCAAAGGACATTATCTCATTCCTTTTTATGGCTGCATAGTATTCCATGGTATATATGT 
ACCACATTTTCTTTATTCAGTCTATCATTGATCGGCATTTGGGTTGATTCCATGTCTTTGCTATTGTGAATAGTGCTGC 
AATAAACATACGCATGCGTGTATCTTTATAATAGAATGATTTATAATCCTTTGGGTATATACCCAGTAATGGGATTGCT 
GGGTCAAATGGTATTTCAGGTTCTAGATCCTTGAGGAATCACCACACTGTCTTCCACAATGGAACCAACCATCTTTTAA 
AGTAACAAATGACATCTAAGTGTGAAGTCCGAAGTCAAAGAGCTAGAGAGTCATACAGTTTCAGAGTTGTCGCAGTTTT 
GATGATTGATTCTCTGGCAGGGTCGTCGTCATTTTGTACCTGAAAATATAGTTCTAGTGAATTATATCACTTGTCCAAG 
CCCACACAATGACCAGGCTTCCTAGCCCTGATTTATCAGTCCAGXCCTTTTCTTAAAAATAGTTTCTGAATATATGCAG 
GTAAAAATAATAAATAAGCCATCATAAGTTACAGACATGTATGTCTGCTTCTATGGTGCCAAGGAAAGAAAACAAGGGG 
AAGGCATGAACATAAAATAACACAGGTGCACTTATACATTGTTTCTTCAAAAGATCATGAAAGGATAGCTTAGAAATTG 
CCAGTAAGAACTATGACAAACAAGCTCAGACAAGTTACTGCAGAGAGGAGTGTACTTAAAGTTAGAAAGCGGGAGAAGT 
ACACTTGTCAACAGGCAGAAAAGGAGGAGCTATGGACCTTACAATTGGAAAATGTGATTAAAAAAAAAATAACGAAGCT 
GATCCTTCTTGATTTTTCTTGTTTTGAAATTTATGGCAACCAGTACAACAAACCTATTTGAATGTATAAATTAAAATTA 
GTATACTGTGATTTACTTGGGCTAATATAAATGTAAAACCCTTTAAGCTAGACCAGCTGTAATTATATTCCCAAAGATT 
TGATTTTTATCATTATTTACAGCTAATAAGACATTTATGATCTCTTTTTGGTTGTCTCTGTTGAAGCATTGTTGGCAAT 
GCTTTCCTGACTTGAAGTTCTCATGTGTGTTGAAATCGAATTAGGAAAATGAGTAAGTAAATAACTTATCCTAAGAGTA 
TAATCTCTCCTTTGTGACATAAATTAGAAATCCATTCACATCTGTGGAATAATTCCCAGGTTTGCGACTACACAATCTG 
ATATGCACAAGCAAACATGCCAATCTTTTCTCAGTCTAGGAGAATTTGGTCACTTTCTACTTGAACAAAACAAGCTATA 
TGTGCTTTTAAATAGATGTATCATTTTCTCAAAATTGGATTATAAAGAGCTGATCTGAGCTGCAATCAGATGGATAATT 
AAACAGCAAAGGTAAGAGGCTTCTGACTGCCCATGTTTACAGTGTTAATTGAAAAAATAAAAATATGATTTTTAATCCT 
AAAGGTAATTTGACCAATGCACATGTACAATGATGTAAGGTTCTCTCACTTTCCATTTTAATCTCAGGATTGTGGAGGC 
ATTTGAACCTAGCTTTCTCACAGAGAATGGAAGAAGTTTGACTGGAGAAATCTGGCCACATTTTACGTTTTTCTGGGGT 
GTGTATAGTTGAATGAAAACATGAAGATGCTACTTTTAAACAATTTTTTAATTTTGTTTTTTCTTCCTTCAGCTATGAT 
GCTTTATTGTCTCAGATCTGTTTAATCACCTGGAATACTTTTTCGAGTGATTTTTAAAATGGCAAGAAATGTTCCCTTT 
TCCATAATGTAGCTGTTGCCTCTGAAATGCCATAGGTGTTTGCATTTTTTAAATCCTCATTTGTGGCAGTTATTACGTT 
TTGCTTCATGTTATGGTAATTTGGCATGCAAACATATCTTTTGTACCAAATTTTAAACTCTTTGAGGACAGGGTTCATA 
TCATTGTCTTCTTTACCCTGGGCTTTTCACTGGGTTGGTGAAATGTTTGTGGAATCGGTGAATGAAGATAAGACATACA 
TTGTCTTCTGAGAGTGGGCAGACATGTGGCGGGCTATTGCTGGATAATGTGCTCATAATATCCTGCAGATTAATTTGGT 
TCTTTGATGGAAAATGAAGTGAAAACATGCATCTGCAGTCCAACCTTTTCCCAATGTTATTCAAAATGTAATTCAATGT 
GATCAATTACATTGAAAATAATTGAGAAATGAGATGACACTTAAATTAGTTGAAGACAATTGTGGATTTTGCCCTTGGT 
TCTTTGGATAAGTAAACTTTTAGTGTTTTCTCAGAGATTTACAAAATTCCAGGGGCTGTGTATTCTTGCCTATAGGACA 
TCCAAATCCTGAGGCTTTTCTTCTTATCATTTCTCATTTAACTGCTTATTAATTCTTTCCAAGAGAAGGAATAAGAAAC 
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ATGAATTTTTGCTGTTAATTGAACCATCCCTTAAAACTGTTTGGACTGTCTTTTGGGCTATTGAGAAAAACTATTTGGT 

TTTCACTTTTACGTAGCATAACTTTTCAACAAACCTGGCAAAACATCATCCAGGCATTCTGGTCAGTAAAGATCCTGTA 
TCAGTTGTGCTGTAAGACATTATTGAGCCGATAATGTAACTGGTCCAGTTTCCCCCTTTTGTCTCTGTAGAGAGTTCGG 
CAGCATAGCAGAGGGTCCCATGGAAGTAGGGATAAAAGGGAATTCTTCTTTGGCTTTTAAPAATCTCTCAACTCCATTC 
AAACTTCTGCAAGTTTTCCTCCTTGGGAGATATGGAGTGGTTCCAACATCCTTAATATCAGTTGCCTTTTGGTCAAATT 
CCACCTTTAATCCCTTCTAAGAATGGGAAAATAAAGACATCTATTATGACGTCCTAAAGGCCTGTAGTTATTGAGAGAG 
CGGCCAAGACTAGAATTATAACTTGGGCCTCTGCTATTATGAATATATTGCTTGCTGTGAACTCACTTGGAGTAAACTT 
GTGTTATTATAGAAGTAGCAAAGAGGCCAAAAAAGAGACAGGGGCAAAAAGACATGATCATCACAAAGAAAAGATAAAT 
GTTTGAGCTGATGGATATCCCAATTTTCCTGACTTGATCATTATACATTGTGTACAGGTATTAAAATATCACATGTACC 
TCCCAAATATGTACAACTATTACATGTCAATAAAAACAGTTTAAAAAGTGATCAAAAACAGTAGCAGAAATATATTCCT 
TATGTAATTTTCATCGCATTTGAGCATCTAGGATTTTTGACAAGACACTGGGCTTCCGTCTACCATAGGGTGCTTAGGA 
GGCCTAGTGATCTCCAGAACTGTGGGGTGTCAGTTCAAGAGTCTGCTCCAAGAATACATTAAGTGCTTACTTAATGCAG 
AGCACTATCTTTAATGCTTTGAAGATTATAA.GTTCTATTTTTGACCCATCTTCTATGTTGGGCCATTTATTTTTATGAT 
TTTTGCTTCTGCTTTGTCATTTATATGTAGGCGACAGTAATAGTAATGGCCTGGTAACCTTACAGGGAACTGCAGGTTG 
ATGGTGGGGAAGCATCTTATTGTAATATACCCATATAAAGACATAAAGATAGCATTTATATATTTGTAGTCAAATCATT 
GGTTCATCCTATTTTGTGCAGTTGAAGATAGATATCACCATGTATATGGCCAATTATCTTTATCCAGTXCAATTTGGCC 
AGGTCAATGAAACTTGTATTTATGTCATACTCTTGTGTCATGGGAGATAGAAGAAGTATAATAGTGGCCCTAATTTACT 
TTTGGTAAAATTGAGGTTAAGTGATTTTCCCAAATTTATTTTGATATAAAGTAAATTGCAGATACAAGTTTTTTGGTCT 
CTAACCTTGTGTTATTTAATTGTTCCACAAAGAAATGCTGCATATTAAAATTATGGTTTTAAATGGCTCACTCAGCCCT 
TTTGTCCCTCCCTTCTCCAAGTAAAACAACTAACCCCTATTTTTCAGTTTGTTGTGAATTCAGTTTGTCCAAACTAGGC 
TGGGGATAGGTTAATTAAATAATTATATAGTGATTAACATGGGGTTAGAATTTATGTCAGATTGGGGCAAAACCACCTT 
TTGAATACCTAGAAGATAGTGAAATGTACTTAATACTAACATTGTCATGAATATCAATCACAGGTTTAGAAGTCTTTTG 
ATATATATGAGCTAAATATGGGGTTGAATCCCCACCAATCATATCTTAACAGATTTTTTTAAAAAGGTAAGTATCTGAA 
TCAGCTGCTTTATTTTATTTGTCTCTTTCTCATAAAAATGACAATAAAATTATGGTATGTGAACTTCTGATTATTTAGA 
TTCCAGTTAAACAGGATTTTACTTTAGTTTCTTTTTTTTTTTTTACTGAAAAAAAATTTTATTGACTTGTTTTTTGGTG 
TATATAGTTCTATATATTTTAACACATGTATACATTCATATAACCATCACCACAATCATATGAAAACTCTTTTATAAAC 
CCTCAAACTCCCACATATGACTTCTTTTTTTTTCTTTTTATTTATTTATTATTATCATACTTTAAGTTTTAGGGTACAT 
GTGCACAATGTGCAGGTTAGTTACATATGTATACATACCATTTGACGCAGCCATCCCGTCACTGGGTATATACCCAAAG 
GACTACAAATCATACTGCCATAAAGCCAGGAGAATTTCTTGAGCCCAGGAGTTTAAGACCAAGCTTGGCAATATAGCAA 
GAGCTTATCCCTAATTTTATTTTTTATTTTATTTATTTTTTATTTTATTTATTATTATTATACTTTARGTTTTAGGGTA 
CATGTGCACAATGTGCAGGTTAGTTACATATGTATACATGTGCCATGCTGGTGCGCTGCACCCACTAACTCGTCATCTA 
GCATTAGGTATATCTCCCAGTGCTATCCCTCCCCCCTCCCCCCACCCCACAACAGTCCCCAGAGTGTGATGTTCCCCTT 
CCTGTGTCCATGTGTTCTCATTGTTCAATTCCCACCTATGAGTGAGAATATGCGGTGTTTGGTTTTTTGTTCTTGCGAT 
AGTTTACTGAGAATGATGATTTGCAATTATTATGAAGAGAGAGAATAATGGTTTCTCACTTTTCAATTCCATTTAGAAG 
GAGGTTGTTTCTTTCAGAACACCAAATGAAGCTTTCTCAGTGGCCATCCTATAGGACCTTTGCACTTGAATCTCTGGTT 
TCTGAft.TTTGGGACATTTTAAAATCCTAAGATTTTXCCAGGTGATCTTTAAAAATGGGATCTAGGGAGATTTTAGCAAA 
TTAATGGTTTCTGTGTTTAACTCTTTTAAAACATATTTTCATGATCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGNG 
GGCAGTTGGGGGGGTGGGTGAAGGGGGATATGGGGAGAACAAACAATAACCAAAGAAACAATAGTGGAACTTAAAAATA 
TTTTCTACTAACTTATTTGCTAATAATTATTCAGGCAGCTTTATGAAAGCTCTTTGGAAATTCTAGAAGTGTTTCCATT 
TCAGGCTTAATATATTTGGATCATAAATAAATATCAGATACCTTTTGGAGGCATXAGA^ACTAAACATTATGCAAAGGC 
TACCCTCTGTTGCGTCAGGAGCTTGAATTGTTTTCATTAAAATATCTGCTATGAAAGCACTGAGATTAGATGGGATGCT 
ATCAAATGTCAGAGATTTGTATTCTTGGTAGAAACTGAGATTTCATTTTCCTTCATCCCATTCTGATGCTGGCTTCCCT 
GAAGCAACACTCCTGTTCCAGATTTGTATGCTTGAGGTAAGTCAGAAAAGGAATTTCGGTGAGGCATGAGTTTGTTGAT 
GAAA.CGTGGGGGAAAACCAAATGGACATCTTCAGAA.TGAAAGTGTACGTCTTTGTCTGTCTGAATGTGTGAGAAAGAAG 
AACACTGAACACAGTCTAAACCTCCTGCTGGTGTGATTATTGAGTAGTGTTGATGGCCAAAATATGAATGAAGGTTTTT 
CTGTTGCAAAATGCTTTATGTTATGTGCAGGGCAGACATCTGTGTGCCTGCCTTAAATTTATGAACTAATAACATTCTG 
TTCCAAGAAATCCTGTCAGGTCTTTAACGGTACCATTTTGTTCTGAGTTATTCTGGTAAATGAATGATTTTGCTTTTAA 
GTAATTATTTTTTGAATTTTTAAATATAAAGTCACATATGGTTTAATGTATGGAGAGGATGCCTTTATCATCAATGAAA 
ACTTTAAGAATTGACTGATTGCATTTTATTTTAACAAAATATCATTCATTATTTTCTTCTATTTGGAACAGATGTAAAT 
GTTCCAATCTATTTTGGATTCAAATGAATTTTGAATCAAATAGATTTAAAATGAATCTATTTTGAATCAACAAAATAGA 
TTCAAGCAAGTTTTATGAGTGAGATTACAGATGAATGATAATAAGCAAAATCATGAGAAAACCCAACCCAAATAATTGA 
GTTAGACTATACTATAAACAAAGTAAATTTAAAAACATATATCCTCAAAGAACTGTGGCCAGTAAGATAGATACTCTCT 
GAGGCTACCCTCCTAGTATAGTAACGGTAATTCTGCTGAAACCAATTAGGCACTGTTGAAAGCAACTTCTCGCTGCCGA 
TGAAGGGACTGGATCCTGTAGCTTGGTGTCCTTGTCAAGTCCTCAGTGTGTACTCAGCTTGCCCCTGCTAATACACACT 
GGTCTTAAATAAAACAGAGTGGCAAATATTTAGAGTGAGTTTTATGTGTCTTTGGGATTTTTCCTTCCCCGCCATTGGT 
AAATAGCACGTTTCCTCTGCAGATCTGTGACCTTTGAGATAACTTCCCTTGTTAAACACACACTGATTTGTGTGGGTAT 



AAAGGCAAACTAAGTAGAAACATGTTTTTCCGTTGCAAATTATGCTTAACTACTATAGGCTGTAATCCCTATGCTGACA 
TATCTCAGAATAAAATGTAAGTTGCTTGAGATGCTATTCTGAAGCATGTGATATGGTTTTATTGATTGATAAATTTATC 
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CATATGATGATAGTTGTAGATTTTCAGAGGCCGCATATGGACCATTTGAAATGAAAATGTTATATTGGCAATGGATGAG 
AACATGCCACTTGCCCTGCTCCATACAAACTTTGATTCCTAGCAATCAGCACATGTTAGAGAGCTGGAGGCCACGGTAT 
GGTGTGCAAGTGCTCCTGTGCTGAAGTGACACCAGAACAATCACCACATTGCCATCAGGCCGTCCATCTGAGGTAGGGT 
TTTCCTTCTTGTTTCAATCTTTATCATTCCTGGAGAATTTGCCAAGGCCCCCAGGGCAGTGCTGAGGCCTCCAGCGCCC 
CCTACAAATCTCTTTTTCTGTCCCTTCAACATTTTCAGGTCTAACTACCTGTAGTTTTCCTCTCTAATTTCTGGGCCAA 
AGCTTGGCAGGGGGCAGGCGCAGAATTAGGTTGAAGAGGCCAGTATGAGCAGGCATACCAAGGTCCATTGTGCTATACC 
AGAGGTGTTACATTAGACTAATGAAGGGATTATAGAAACTTAGCTCTCCATCTGAATTCTCTTATTAACACATCACTGT 
GAATCAGCCTGCTGCTTTCGGTGTTGTGTATTTTTTCCCTTTGTTACTTCTGTTACTGCTAACGATATTGGTATCATTT 
GTTGTATCAATGCAACTGACTTGTACTTCAAA.TTAATATCTCAACCAACCTAGAATTTCTTGTCTAGCTATGGTAGGTA 
GTATGGGGTGGTAGTGGTGTTGTCTCAGGCTAGTATATGATAATATGATTTTGAAGTCTGTTTTCCCCCCCATTTAACG 
AACTAGTGTGAACATCTATCCATGCCTTTTAAACACTTTTCTCCAAGATAATTTTTTATAGTTTTTTAATGGTTAAATA 
ACATTAACTTAGCCAATGAAATTTAAAATATTTTGCTACTGTAAAAATTATTGTGTATCTCCTGGTAGTTAAATCAGGA 
TTATTTCCTTAGGATGCAGAGCTTGTATGTTAAGGAGTATAGTTATTCATAAAGGTTTGATTTTTTTGGCCAAATTGCT 
CTCCAGAAAGTTTTTTTCCCCTTCAGTTTATTCTCCTACCAGCAGTGCATGAGAGGGCACATTTTCCCGTATCTTAAGT 
AGTGTTGTTTTCTAAAAATGTTGCCAATCTGATATGGGGAAAATGGCATTTCACTGTGGTTTTTCTGTGTTTGTTAAGT 
CACTAGTGAGGTTGGGTAGTTTTATCCTTTGCAAATTGCCTATCAATGTTCCTTACTTATTTTTCTTTTGAGATGCTTA 
TTTTCCAATTAATTTTACTGACAATTTTTATATAGTACAGATAGTAATCCATGTGTCTATAGGTTGTTTATAATGTAAA 
TATTTTTTTCCAAGTTTCTTAGTCACTTTTTGACTTTTTCCCTTGGGTATATTTTTACATGAGAAGTTTTTGTGCATGT 
GATTGAGTCTTTTTTAATTGTGGTAAGAACATTTAACATGAGACTTGCCCTTTAAAATGTGTTTATGTCTATAATACAG 
TATTATTAACTATGGGCATAATGTTGCCCAGCAAATCTCTAGGACTTAATCATTTTACATAACTGGAACTTTATACCCT 
CTGAATAGCAAATCCCCATTTCCCCCTTCCCCAGCCCCTGGGCAGTGGTTGAGTCTTTGATGTTTTCCTTTTAAAGTTT 
CTGCCTTTGGRGTTAGTTTAGAAATGACTTCATCATCCCAAGATCACACACACTTTTCCTACATTTTCTTCCAGTTTCT 
TTATTTTACATGCAAATCTTAATCCATCTGGAATTTATTTTGTTGTATAGGAGTGCAAGAATTTAACTTTATATTTTTC 
TCAGATAGTTTTCCACTTGCCAGTGGAATAATGATTTGTTGAATAATCTATCCTTTGCTTTTTAAGTTTTACCTTGAAA 
AAACATAATATAAAATTTTGGATCTAGTTTTTTAATATAATTCATTGATTTCTCTTTTTGTTGGACAGCATAACATTGT 
TTTAA.TTACTGTAATGCAGTTAAACATCTGATAGCTTGAATCATTCTTATCTTTTTCAAACATTTCTTGGCAGTTTCTT 
TCATCATCTCCTGACCAGATGGTCGTCATAATGTCTTAATTGCTCATTCTACCATTGGTCTCACTTGCTTCTAATCCAT 
TCACAACAAAGTTGGCTGAATTGTTGTTCTAAAACACAAATTGGATCACGTTACGCCCTGCTTGTTGTGTATACATACT 
TCCAGCTATTTTTATCAACTAAAAATGAGCCCTTTGCCTATAACAAGATTTTAACCTGAAGTCCAAGCAATTTCTGAAC 
TTCAGAGTGTTTGTAGACACCATTTCGGTGATTTTTTTTTTTTTTTTCTGAGTAGAGGATTGATAGCATCATAGATTTT 
GAAAGAGGCATGACTCCAAAGCATTAATAACCTCTGTGCCACAGGAAGAAAGTCAGACCCCCCAGAACGGCTTGTCAGT 
AGCAGGTCCTCCCCTGGTTGACATTTCTTTCTTACCTGCCTGCCCTCTCCCTGACCACTCTTCCACATCCCCACCCTTC 
CCCTCCTGGACTGCTTGCAATTGTCTATCCAGTCTGCTGTTTCACACCCCAGTGCCTTTTTACATGTTATTCCTTCTGC 
CAAAGTGTTCTCCCACACATACCTCGCCCATCTGGAAAATGGTTCCTTGTCCTTCAAACAACAATCAAAGAGCCTCCTC 
CTCTATGAAACTTTGTCTGATCCCCTTAAGCAATGCTGATCTCTCTCCTTTATTTTTAACCACTGTACTTAATCTGTAT 
TTTACCGTGACTCTTCTACTCTTCCTCCTCTAGTGGTACTATAATATCTTTGGGAATAAGGACTGTGTTTTTGTAACCA 
CAGAGCCCACTGCCTGGCATAGCATAGGCACTCAGTGAATGCTTGATGAACAGAAGAATGGATGCAAACAATGAATGTA 
TGGCAGGACATAGCCCTGGTGAAATCACTGGCAGGGGCTTGTGTGAAGTAACTGCATAAGAAAAAAACAGCATGCTGTT 
AGAGGTGAAGGGACCAGCTTTGAGTTTAACAGAAGTAAGGACAGAATGGGTGAAGCCATAATGTCAACTTTGAAATATC 
ACCATTTATTAAGAAACCACATTTGAAGTTCTAGGATCCTTAAATGAAGGCGCTTTTCACCAAATACTTTTCTAAATTT 
CCTGGGGTGTTTATAACATGGAGGACCTATTTCCTGAGCTACCAGAGTCCTAACACATACCTAATTATGAGTTGGTCAC 
CAAGAGTTATCAGTAATCACAAGTAATGAAAGCATGGCTTTGGGTGAGTGGGTGGGTAGGGTGGGTGAGGTGGGATATG 
CCATGTTTTGGACCAAAGCTGTCCACATTGATGTGTAGCCATTGTTTTCATGATTCTAGCACCCAGTGGATGTTGAGTA 
AATATTTTGTGAGTAATTGAATGCTGAGTGTGTAGCTGGGGGTATGACAGCCAGCTAACTGTCATGTCTACTTTCTCAG 
CTCTCTGAGATGGCAATGCTAATTTTGCTGGAGAAAGTAGCATCACTGTTTTACTTGGTTCCCTCTCTTCATACTGCCT 
AATTTTAGCTAGTTCTTATTATTACTTGCTTTGTTTACTTCTTGGATTCTTTATCGCATTACCTGTGGTGTCACCCACT 
GTCTTACTCTGGGCAAATGAACCTTGTTTTTTTGAGAATGTTAAGTTCATCTGACATAAGCCGCTCAATTTCACTCCTC 
AAATTCTTCTACATCAGCATTCTTTTCTCTACCCTGGGGAAAAAGAACCTCCTCATTTAAGTGTGCTTTCTCTTCTTCT 
TAAATATTGCCTAAGCAACTTTTTAACTTTTAATCTCTCATTGTCCATTTACCTCTTTCTTTGTTTGCAGACATCATTA 
GAATCTCCATCCTTGAAACAACTCAATAAACAAAAATTTTGCTTGACTTTACTAGTTGAATACCTTAACGTTCACTTTT 
CTTTTTACCTCCAAACTTCTTGAATGACCTATGACCACTATCTACACCTTTTCTTCATACACTGAGGTCTGGAAATCTT 
TATTACCTGGTTTCTTCTCTCAGTCTCCAAATTATTAAAAAGTCAATTTCTCAGTTTTCATTTTTCTTCACCTCTTGAT 
AACACTTGAAACCATTAAAATTCCCCTTTATTTTGAATGGGCTCTTTCTTAATGTCTATCACACTCAACTGTCTATTTG 
CTCGTATCTTTCTGTTTTATTTTCTGTTTCTTCCGTGGTCCTCTTTCTGATGTCCTGAGAGTGGATATTAAGTTGCACC 
ATGTCTGCAGGGATGACACCCCAACCCTAACCTTCAAGTCAGGCCTCTTTCCTATGTTCAGATCTACTGTTTCTGGAAA 
GCTCTACCATCTGCCCCACAAAAGCTTCAACATTAATAGAAATTCCGTATAATTTAAAACAAAATTCCACCTATATTTT 
CTTTCAAATAAATGTTTAATTTGAAATATTTACATTAATGATGCAACCATTTTTCTATCCACCCAAACTTGAGACCTAA 
GAATGAGTTGTTTGCTGATTCTTCTCTCATAGCCAACCATTTCAATGTTCTCTGATTTCTACTGTTACCCAGGCTTTGC 
TTTACATTCCCACTTTTATGGTGCTTATCTAAACCCTTACTTTTGGCCTTTAATATTGTATTGGCTATTTATTTATTAT 
TTTATTATTATACTTTAATTTCTGGGATACATGTGCAGAACGTGCAGGTTTGTTACATAGGTATACACGTGTTGTGGTG 
GTTTGCTGCACCTATCAACCGTCATCTACATTAGGTATTTCCTCTATCCCTCCCCTAGTCCCCCCACCCCCTGACAGGC 
Fig. 9.39 



WO 2004/028341 



PCT/US2003/029906 



58/373 

CCTGGTGTGTGATGGTCCCCTCCCTGTGTCCATGTGTTCTCATCGTTCAACTCCCACTTATGAGTGAGAACACGTGGTG 
TTTGGTTTTCTGTTCTTATGTTAGTTTGTTGAGAATGATGGTGTCCAGCTTCATCCGTGTCCCTGAAAAGGACATGAAC 
TCATCCTTTTTTATGACCGCATAGTATTCCATGGTATATATGTGCCACATTTTCTTTATCCAGTCTATCATTGATGGGC 
ATTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAACAGTGCCACAATAAACATACGCGTGCATGTGTCTTTATAGCAGCA 
TGATTTATAGTCCTTTGGGTATATACCCAGTAATAGGAATGCTGGGTCAAATGGTGTATCTGGTTCTAGATCCTTGAGG 
GATCACCACACTGTCTTCCACAATGATTGAACTAATTTACACTCCCACCAACAGTGTAAAAGCATTCCTATTTCTCCAC 
ATCCACTCCAGCATCTGCTGTTTCCTGACTTTTTAATGATTGCTATTCTAATTGGCATGAGATGGTATCTCATTGTGGT 
TTTGATTTGCGTTTCTCTAATGAGCAGTGATGATGAGCTTTTTTTTCATACGTTTGCAGGGGGCATAAATGTCTTCTTT 
TGAGAAGTGTCTGTTCATATTCTTCACCCTCTTTTTGATGGGGTTGTTTGGTTTCTTTCTTGTAAATTTGTTTAAGTTC 
CTTGTAGATTCTGAATATTAGTCCTTTGTCAGATGGATAGATTGCAAAAATTTTCTCCCACTCTGTAGGGTGCCTGTTC 
ACTCTGATGATAGTTTCTTTTGCTGTGCAGAAGCTCTTTAGTTTAATTAGATCCCATTTGTCTATTTTGGCTTTTGTTG 

GCTTTTTATGGTTTTAGGTCTTACGTGTAGGTCTTCAATCCATTTTGAATTAATTTTTGATAAGGGGTAAGGAAGGGGT 
CCAGTTTCAGTTTTCTGCTTATGGCTAGCCAGTTTTCCCAACACCATTTATTAAATAGGGAATCCTTTCCCCATTGCTT 
GTTTTTGTCAGGTTTGTCAAAGATCAGATGGTTGTAGATGTGTGGTGTTATTTCTGAGCCTCTGTTCTGTTCCATTGGT 
CTATATATCTGTTTTGGTGCCAGTACCGTGCTATTTTGGTTACTGTAGCCTTGTAGTATAGTTTGAAGTCAGGTAGCGT 
GATGCCTCCAGTTTGTTCTTTTTGCTTAGGATTGTCTTGGCTATACAGGCTCTTTTTTGGTTCCATAAAGATGCTTTTC 
CTGGCTTTAGTTGTTTCTTCTCTAGGATATTCTTTACATCGCAACCAGAATAAGTCATCAAAGGTCCAATTATGCCACA 
TTCTTGCTCAAAGATCTTCAATGAATCTTGATTTCTATGTGATAATGGTTAATTTCCTACATGATTAACATGTACTCTG 
AAGCTAGAGTGGCCGGATTTTGATCCTGGTCCCACTACTTCCTAGTTTTGTAACCTTGGAAAAATTATTCAACTCCTTT 
GTGCTTTAGTTGCCTCGGTGAAAAATGGGGATAATCATAGTGCTGCCTTATAGGGTTGTTGTAATAATTAAATGATTAT 
CCTGCACATAGTAAACAGTCAATGAATTTATGCTATTATTATTAGTCTGCTATTTGTGGGCTTTCATATTTTGTCTCAA 
ATCCAACCTTCTCTTTAGTCACTATTTCTAAACACATTGTGCATTTTTCAATATATATGCATTTCAATATCTATCTTTT 

CCTCAAATAGACTTCGTCCACAATCCTTCACCTATCATACCAGGATTGTTTATGTTTCTGAAATTTCACAGCCTATCTT 
ATACTTTTCCTGTTTACTTGATTCATGTTGGCTTAGTTTAATTACACACGAAGAAATCTTGTGTTGCCTGATGGACTGT 
AAACTCCTTGAAAACAGGGTTTGTGTTCATTTTTTTTGTATTCTAAAGTAACAAGGAAAGTTCTCCAAACATAAATGTA 
ATAGGTATTTGTTGAATGAATATAGAAGGAAGGGTGTAGGTTTTGGATAAGAAATCATCATTATCAAACTAGTCAAAAA 
TGACAAGAGTATTGTTTTGGATGCATAAGTATAGAATTAGTACCTCTCACTCATCCCCCACTAAGACGTTTTTGTCGTT 
AGCTTGCTGCTAACTGGGCTCTGGCTGTTAGCTCGCAAAGACTCTGAAGTAGGAAAGAGCTTGGCACATTTAGAAACTC 
ACAGATCATCAATGCTGTAGTGAGGTGAAGGAGGGAGAAAGTACCATGGGTTGAAGTTAGAGAGTTGGAGAGAGATAGG 
ATAGGTCACTAGAACTTTCAGGCCAAGTTATGCAGTTTAGGGTTTTTTTTTTTTTTGTTTTGTTTTTAAACAATGGAAA 
GCCTTTGAAGGGTTTTAAGCTGGGGAATAAAAAGATAATACTTTACTTTTAAAATTGCACCCAGGATGGATGGAAGACA 
GAGAGTGGGAAGATGAGTGAAAGCAGAGAAAACAGTTGGGCACTCTTGTAGGTGAGAGACTGCATGGCCGGGGCTCAAC 
TGGCAACAGTGGAGATGGAGAGAGGTGGGTGGAATTGAGATTTATTTTGAAAGTAGAATGGACAGGATTTGCTGAAGAA 
ATGTTAGGGAAAAGAAAGAAAGCAATTTGATATGATGTCTCAGTTTCTCACTCAAACATCTACGTGGATGTTGTGGCCA 
TATTTCTTATTTAACTTATGGATGAAAGAAGGTTTCATATAGCAGATAATTTCCAACAATTCTTAGGCATCAATTTACC 
TGACAATAGAAAACTCTGATGCCATTTGGGATAGAATGAATTGTTCCTATATGACTTCCAGAGACTGAGTCATTGTGGG 
TGCTTGTCATGCAGTACTCACTGAGGTGTAGGAGGATAGCTTCATGGAGAAGATATATCTTGAGGTGGATCTAGAATGA 
ATATCAAGCTAAATTTAAAATTATTAAGGATGGAATGAAGTTTATATTCATTATCCACAGTCCATTTGTATCAATTTTC 
TGGGATGTCTATTATCCTGTAAAAAACATGTATTTCCGCAGTTATAAGAGCTTTGATATTGGTGTGAAAACAATGGTCC 
CTAATTAAGCCATAAGGTATTTTGGGAATTTAAACAAATGTTTGGTGGTTATCAACTGGGAACTTCTGGAGAGGTGAAA 
TATTGTATCGGGGACGCATTGTTCTTTTTAAAGGCCACACGGTGTTCTACTTATATGTCATATCATGTACATAGCCAGT 
TCCTTCCTGGTGGACATTTAGGTTGTCTCAACCTTTTCCTATCTCCAACAGTGCATGCTTGTGCAAGTATATCCGTAGG 
ACAAAATCTTAAGGATAGAATTATTAGATAAAAGCAGTTACCAAATTTACCAATCTTCCTTTCCAGAAGATTGTCTGGG 
AATGACTGCTTTTCTTACCACCCTACCAACACAGGTGCTAATCTCATAGGAAAAAAAATGCTACTTTGTTTTAATTTTA 
ATTCATGTTTCTTTTGTCAGGAGTACAATCAAGCACCTTCCTCCTATTAATATGTTTATTTCCTCTTCTCACTTTTAAC 
CATTCTTCAACCTCTACAATTATGAGAAAGTAATGACTGTCAAAAAAAAAATTGCTCATTTTTTCTGACATCTTTCAAG 
GCCCTGAATAGACGTCCTAATTTCCAGGTCTGTGTAGACTGACTTGGGTTACTCAGGTAATGGCCTCTCTTCTGTTGAT 
GAACACACGTATTGAAGCATATATATGCCAGGCTCAGTACTAGACACAAGGGGTACAGTCAATGAACAAAATACACACA 
ATATTCTACCCTCATAGAGCTTACATTTTAAAGGGGGAAGCATACAAAAAATAAATTAGCTAAAAATATAAATATCAAG 
TGGTAATAGTACCACAGAGAAGAATAAAGCAGAGTAAGGGTTTAGATGGTGAAGATAGGAGAGCTGCTCTTTTACATGA 
GGTTAACAGGAAAGGCATTTCCAAGTACTTCTCCCTGCTTCTTTCTCATCTGTGTGCTCTAGTTTTACTCTCCCTCCCT 
TGTTTGATCCCTATTATTACTTGCAAGTGTAAATTCCCTAATGCAGAACATGGTTAGCATTTGGTTAATGGCTTTCCCG 
TAATAATTGCATTAAAATGATTTCTCTCCACTATGAATTATCTGACATGTCAGAACAGACGAATGCTATCTAAAGGCTX 
TTTAAAATCTGTTAAATTTATAGGGCATATTCCAGCCCTCACCAAGGGTCACTTCACTCCATTCTCAGATAGTGCCCAC 
TGTCCTGCATTTGCCTGCTGTCAATCACAAAAGAGATGGCTTCTTAATGAGGCTGGTTTATGACTTTTTTCCTTAAGAC 
AAAGTCAGTCTTGTTTTGCAAAAGTTGTTCTAATGAAGGAAAGTAGAAATAAAAATTCATCATAGCTTCTATGGCCAGA 
CATAAAATGTCTACAGCAGGATTGATATGGAAACATAAGCTTTTATTAATTTGTTTATCTGGATGCTTCTGAAGCTAGA 
AAGAAAGACTTTCACCATGGAAGCACTGGCAACTGAATTTCCATAATGGATTCAAAGATCTAAAGAATATCCTCAATTT 
ACATATTCTTTCTGAATTTATGTTCAAAGAAAGGGTATTAATATAAACATAAAGTAAAATAAGACAAAGCCCAAGTGTA 
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TTAAGACTATTCAA.GGCCTGCCATGCAAATTGCAGTGGAAAAGTCTACCAGTAGGTTATTGGGAAACAGAGAGAAACTT 
GGAGTCCAAAGATAGGAGAGGATACCCACCACTAACTTTCAATGAAACCACAAGCTGGCCACTTAGCTTTTCTTGTGCT 
GTAGAGTCAAATGTGAAACAATAGGCTTTATTTATTTAATACTTTGTATAAGGCACTTTGCTCAGTACATTATATATTG 
TCTCATCCTCATAGTGAGCCTGAAGGGTAGTAATTTCATTGTACCTTACAGATGAATAAACTTAGACTTAGAGACCGGT 
CAAATAGCCTGCCCAAAACAACCAGTTAATAAATGGAATTGGGATTTAAACTTAGATTTGTCTGATTCCAAAGCTTGTG 
CCCAACCAGTGTTTATTGAGTACCTTCCAAAGAGCCAAGCAACAGTTTGAAATAGGTTCACATATGTTCAACTATCACA 
ACAACCAGATAGAGTAGATATTCTGTTGAAGATGAGGAAATGATGTGGGGGAGAAAAAGTGATTGTGTGGGGGAGAAAA 
AGTGATTGTGTTGAGGTCACACATCTAGAGTGGTCGAGTCAGAATATGTGTGAACTCAAGACCTCTAGCTCCAAACCTA 
TGAATTTTGTTTTTAAAACATGACTATAGTCTATTCTCTGTACAATGTTCATAATATTTTTTCTGCCAGTTGCCTGCTC 
CCTTTAGGTAAAGGGATAATTAGCAGAGATTCCTTGCAGAAAAGTGTCAAATATCAGCACTTAAAAACAGTGCTGAATT 
TTCCCGTTATTTAGCCCATTACTTCATTGAGCCTAATTTCATGCTTCTAAAAACAGCATAAGTTCTGTGGGTAGTGTTC 
AGTATGCTTCAGTGAACCGAATGCATCCTAGTGGCCTGAGAAGACTCCTACTGCTTCTAAACATGTATGAATAATGGTT 
GCCACCTGCAAGTAGCTTAGGCAGTGGGCAATCATACTTCAATTCTAAAGGGTGTGGAAGGGATGAGTATTTTCTGTTT 
GAAGCTCAAGCTAGATTAAATGAATTCTTGATCTTAATCTACTTTGAACTCTACTTGGAACACATCATGAGTTGTTTTG 
GCTTACTATTAATTTTTAAATACAAATACAGTGCTCTTGTATTGAAAGCATAGGATTTTGTGTAGGAGAAAATTTGAAT 
GTCTTGAAAACATTCAAAGGAGAGCTCAGGGAAATAAATGAAAGCTGGTGGATTTCTAAAAATCTTTATTGAGGATTAA 
TATTAGAAACTTGCTGTACAGTCTAACTGATTTTTGACTTTGTTTCTGGGCTATTGGTTTCATATAAGACACTATTAGT 
AATTTCAGAACAAATAATATGGCCACATTTCTTGTTCCTAATAAATTGGTACTACTTGGGATCAATGGATGATTGTTGT 
CATTCCCCAAAAGATTTTTTAACAGCAGAACCAGAAAACTAATTCACAAATTATCAATATTCAGCACTTTGATAAATTC 
AGATGAATTTGCCTACCTAAAGAAATGCTACCTGAAAAGCTTCTCTGGCAGGCTTCTCCAGAGTTTCATTATCTACTCT 
GAACTTTTGTTTACATAGCAATCATTTCTGCTGTGTTCCTTTTCCCTACTAGCCTTGGTAGGCTTCTTAGCTGAATTGT 
CCTGAAACCTATAAACCAGCCCTGGAGGCTCTGAAAAATTAAAGATCTGTCTTTTTTGTTCTGTTTAATAAATGTTAGC 
TTAAGAAAGTCTGCAATGGAAGAACACTCAACTTGTCCTAAATGATTCTCTCATTTATTCAAGTTGCAAATAGAAAGAG 
GTATTTCCCAATTTGCAATAAAATATTGGACTTTAATTTCTAAAAAAAAATCTTGAAAGCTACATACTCCATAGACTTC 
TAAGCAAAGAGAGTCAAGAGACATTCATCTTCTTGAATCTTCATTAATCTTCACGTCCTAAATAATTCTCTCATTTATT. 
CAAGTTGCAAATAGAAAGAGGTATTCCCCAATTAGAAATAAAATATTGGGCTTCAGTTTCAAAAAAAAATCTTGAAAGC 
TACATGCTCCATAGACTTCTAAGCAAAGAGAGTCAAGAGACAATCATCTTCATAACTAACACCAATTGTCATAAAGCTT 
CCAAATGTAAACCTAAACTTTTTGTTAGGAGTAAAAATAAAAAAGCCAAACAAATGAAAAGCTGTGAACTTTCTAAAAC 
ATCTTAAAGATTCTCTGGAAATTTAAACATTTAAGTTATATGTTAAGTTGTGTCTATCAAGCAGGTACTTTAGAAAAAG 
GGAAGATTTAAACAATTTAAATATATGCTCTAGTTGTTTGATTTAAAATGCTTTTTGTGCCAAAGAAATTCAGGATAGA 
GATTTAGTAATCAGAGTTGAAAAATGCATAACACATTGTTCTAGTAATTCCCATCATTCAAAAGGAACCATCTGTACTG 
AATATTCTTAGATAGTTTTTCAAGTTCGGTTTTACATTGCAGACATAAAGGAACTACTTTTGTATCTCTTAGACAACAA 
TTCTGTTATAGAAGTTTACAGGCT7U\TGGCAAACACATCTCATAATTGTCCTTCCAGTTTCTTGACCCATGTTTACTTC 
CCTTTAATTTCATGCCATAAGTCAGTGCTCTTGACAAAGTATACTCTGAACATATTTATAAATCATTATTTTTTCCAAG 
CAGTTAATCTCTAACTCCCTTTTTCATTTCTGTATCTCCATCAGCATTTTCTTTGCAGGGTTCAATACTCTTAATTTGA 
CATACAGACCCATCCCTGAGAGCAAGGGAGAGAGAGGAAAGCCCTGGCCTTTCTTTTTGTACCTTGATTTTTTCCATTC 
AAACTCATCATTGTTGGTGCATTGAAATCTGGAGGTTTGAGTGAGAGATGGAATCAGAGAGATTTAGGAATGGATTCAG 
ATTCTACAACTAAAAACCATTAGGATGCCTATGAGCTTTGTTTTCTGCATAATATCTGAATTACAAATTGTATTTAACA 
AGTAAAACTAAGTTGTGTCCGACTAATTGAAAACCACTTTGGTTAATGTTACCTCTTTTTGTGTCCATTTAAATCCATT 
AAATCTTTCTTACTTTTGCCTTTAAAATTAGAGTAATCTATACAATTCATGCTACTGACTCTGCCTTTTAAAACACACA 
AATATTAAAAAAAAAAGAGACATGTTCTGGTGTCTTCCCCTCAGCCCAGTGAGATGTGTTACACAGTAGTCTTTGTTAT 
CAGCCTTTGGTTTCTGATAATTTAGAAAGCTTTCAATCCCCATCACTTATGAAAGTCTGTGAACAATAATTTTTATTTA 
AAGATTTCTTACAGTGCCGAATCTTACAACCATTTATAAATTCATGTCATGTTTTCTTAAAGTTACAGAACTCTTTTCA 
ATTTTTAAGCCTTAACCTCTTGTCTGCATAGCAAATCCTATTTATTTTTTAAAAAGCTGAATTCAAGTGTCATCTCTTA 
AATGAAGATTCCTGATCATGTCAATCAAAGAGAGCTTTCTCCTCTGAAATCTTTTTTTTTTAAATATTAGTTTCAGGGG 
CACATGTTTAAGTTTGCTCTAATAGATAAATGGTGTGTTTTGGGGGTTTGGTGTACATATTATTTCGTCACCCAGGTAA 
TGAGCATAGTACCCAATATGTAGTCTTCTGATCATCACCTTCCTCCTACCCTCCACCCTCAAATAGGCCCCGCTGTCTG 
TCCTTCTCTTCGTTGTGTGCATGTAACTCAATGTTTAGCTCCCAATTATAAATGAGAACATGCAGTATTTGGTTTTCTG 
TTCCTGTGTTAGTTCTCTTAGGATAATGGCCTCCAGCCGCATACATGTTGCTGCAAAGGACATGATCTCATTCTTTTTT 
ATGGTTGCATAGTATTCCATAATGTATATGTACCACATTTTCTTTATTCAGTCTAATGTTGTTGACCATTTTGGTTGAT 
ACCTTGTCTTTGTTATTGTGAATAGAGCTGCAATGAACATATGCATGTGTGTATCATTATGGTAGAATGATTTATATTC 
CTTTGGGTACATACCCAATAATAGGACTGCTGGGTCAAATGGTGGTTCTGTTTTAAGTTCTTCGAGAAATTGCCAAACT 
GCTTTCCACAGTGGCTGGACTAATTTACATTCCCACTAGCAGTGTATAAATATTCCCTTTTCTTTGCAGTATCACCAAC 

TTCCCTAATGATTAGTGATGATGAGTATTTTTTCATATGCTTGTTGGCCGTGTAAATGTCTTATTTTGAAAAGTGTCTT 
TGCCCACTTTTTAATGGGCTTGTTTGTTTTTTTGCTTGTCAATTTGTCTAAGTTCCTTATAGATTCTGGATATTAAACC 
TTTGCCAGATGCACAATTTGTAAATATTTTCTCCCATCCTGTAGGTTGTCTATTTACTTTGTTGATAGTTTCCTTTGCT 
GTGCAGAAGCTCTTTAGTTTAATTAGGTCCCACTTGTCAATTTTTGTTTTTGTTGCAATTGCTTTTGGCATATTCATCA 
TAAAATCTTTGCCAGGGCCTATGTTTAGAATGGTATTTCCTAGGTTTTCTTCAATGGTTTTTATAATTTTACATTTTAC 
ATTTAAGTGTCTAATCCATCTTGAGTTGATTTTTGTATATGATCTAAGGAAGCTGTCCAGTTTCAGTCTTTGGCATATG 
ATTAGCCAGTTGTCCCAGAACCATTTATCGAATAGGGAGTCCTTTCCCCATTGTTTGTTTTTGTCAACTTTGTTGAAGA 
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TCAGATGGTTGTAAGTGTGTGGGTTTATATCTGGGCTCCCTATTCT6TTCCAGTGGTCTATGTATCTATTTTTGTACCT 
ATACCATGCTGTCTTGGTTACTGTAGCATTGAAGTATAGTTTGAAGTTAAGTGATGTGATTCCTCCAGCTTTATTCTTT 
TTTGCTTAGAATTGCTTTGGCCATTTGGGCTCTTTTTGGGTTGCATATGAATTTTAGAATAGTTTTTTCTAGTTCTGTA 
AAGAATATCATTGTTCATTTGACAGGAATAGCATTGCATATGTAAATTGATAAATTCCTGAAAACATTCAACCTCTCGA 
GACTGAACCAGGAAGAAATTTAAR.CCCTGATCAGACCAATAGCAAGTTCCAAAATTGAA.TCAGTAATAAAAAGGCTACC 
AGCCAGAAAAAGCCTTGGACCACACAGATTCACAGCAAAATTCTANCAGACATATAAAGTAGAGCTGGTACCATTCCTA 
CTGAAACTATTCCAAAAAATTGAGGAGGAGGAACTCTTCCCTAACTCATTCTATGAGGCCAGCATCATCCTGGCAAAGA 
CAAAGCAAAGACATAACAACAACGTAAAAACTTCAGACCAATATCCTTGATGAACATAGATGCAAAAATCCTTAACAAA 
ATACTAGCAAACTGAATGCAGCAGCACATAAAAAAAACTAATCCCCTCTCCCTCTCCCTCTCCCTCTCCCTCTCCTTCT 
CCCCACGGTCTCCGTCTCCCTCTCTTTCCACGGTCTCCCTCTGATGCCGAGCTGAAGCTGGACTGTACTGCTGCCACCT 

CTGACAGGTTTTCGTATTTTTTTGGTGGAGACGGGGTTTCGCTGTGTTGGCCGGGCTGGTCTCCAGCTCCTAACNGCGA 
GTGATCTGCCCAGCCTCGGCCTCCCGAGGTGCTGGGATTGCAGATGGAGTCTGGTTCACTCAGTGCTCAGTGGTGCCCA 
GGCTGGAGTGCAGCGGTGTGATCTCGGCTCGCTACAACCTCCACCTCCCAGCCGCCTGCCTTGGCCTCCCAAAGTGTCG 
AGATTGCAGCCTCTGCCCGGCTGCCACCCCGTCTGGGAAGTGAGGAGCGTCTCTGCCTGGCCGCCCATCGTQTGGGACG 
TGAGGAGCCCCTCTGCCTGGCTGCCCACTCTGGAAAGTGAGGAGCGTCTCTGCCCGGCCNCCATCCCATCTAGGAAGTG 
AGGAGCGCCTCTTCCCGACCTCCATCCCATCTAGGAAGTGAGGAGCGTCTCTGCCCGGCCGCCCATCGTCTGAGATGTG 
GGGAGAGCCTCTGCCCCGCCGCCCCGTCTGGGATGTGAGGAGCGCCTCTACCCGGCCGCGAACCCGTCTGGGAGGTGAG 
GAGCGTCTCTGCCCGGCCGCCCCATCTGAGAAGTGAGGAGACCCTCTGCCTGGCAACCGCCCCGTCTGAGAAGTGAGGA 
GCCCCTCCGCCCGGCAGCTGCCCCGTCTGAGAAGTGAGGAGCCCCTCCGCCTGGCAGCCACCCCGTCTGGGAAGTGAGG 
AGCGTCTCCGCCCAGCAGCCACCCTGTCTGGGAGGGAGGTGGGGGGGTCAGCCCCCCGCCCGGCCAGCCACCCCATCCG 
GGAGGGAGGGGCGCCTCTGCCCGGCCGCCCCTACTGGGAAGTGAGGAGCCCCTCTGCCCGGCCACCACCCCATCTGGGA 
GGTGTACCCAACAGCTCATTGAGAACGGGCCATGATGACAATGGCGGTTTTGTGGAATAGAAAGGGGGGAAAGGTGGGG 
AAAAGATTGAGAAATCGGATGGTTGCTGTGTCTGTGTAGAAAGAGGTAGACATGGGAGACTTTTCATTTTGTTCTGTAC 
TAAGAAAAATTCTTCTGCCTTGGGATCCTGTTGATCTGTGACCTTACCCCCAACCCTGTGCTCTCTGAAACATGTGCTG 
TGTCCACTCAGGGTTAAATGGATTAAGGGCGGTGCAAGATGTGCTTTGTTAAACAGATGCTTGAAGGCGGCATGCTCGT 
TAAGAGTCATCACCACTCCCTAATCTCAAGTACCCAGGGACGCAAACACTGTGGAAGGCCQCAGGGACCTCTGCCTAGG 
AAAACCAGAGACCTTTGTTCACTTGTTTATCTGCTGACCTTCCCTCCATTATTGTCCTATGACCCTGCCAAATCCCCCT 
CTGCGAGAAACACCCAAGAATGATCAATAAAAAAAAAAAAACAAACAAACAAAAAACAAAACACAAA 
GTTTGAGCTAAGAACTTGCAGGAGACAAGGAAATTAGTCAAGCAGAAGGATATCTGGGGGAATGGCATGCGAGGCAGAA 
GGGAAAGCTAGGGTCGAGGCCCTCAGGGAAAGAAGCAAGGCCAAGGGGCTGGAGTAGAGGGAGGAAGAGGGGAAGTAGT 
GGAAGATGAGACTAGCTTTACTACTGATTATGATGTAAGAATAGTGGCCAGTTTCCTTTCCAACTTGGGCCCGGCAGAA 
TGGCTCCTGCAAAGAAGGGTGATGAGAAGAAGAAGGGTCATTCGCCATCAACGAGATGGTGACCCGAGAATATCCCATC 
AACATTCATAAGTGCATTCATGGAGTGGGCTTCAAGAAGCGTGCCCCTCAGGCACTCAAAGAGCTCCGGAAACTTGCCC 
TGAAGGAGATGGGAACTCCAGATGCACACTTTGATACCAGGCTCAACAAAGCTGTCTGGGCCAAAGGAATAAGCAACGT 
CTCATACTGTATCCATGTTCGGTTGTCCAGAAAATGTAATGAAGATAAAGATTTACCAAACAAGCTCTATACTTTGGTT 
GCCTACGTACCTGTTACCACTTTAAAAAAATCTACAGTCGGTGTGAATGTGAACTAACTGCTAATCATCAAATATACCA 
AATAAAGTTATAAAATTGTTTAAAAAAAAAAACAAAAAAAAAAAAACTAATCCACCACCATTGAGCAGGCTTTATCCCT 
AGGATGCAAGACTGATTTCAACATATGCAAATCAATAAATGTGATTCACCACATGAA.CGGAATAAAAACAAAAAACACA 
TGATCATCTCAATAGATGCAGAAAAGGCTTTTGATAAAATTCAGCAACCTTCATGTTAAAAACCTTCAAAAAACTAGGC 
ATTGAAGGACATACCTCAAAATAGTAAGCCATCCACAACAAAACCCACAGCCAACATCACACTGAATGGGCAAAAGCTG 
GGAGTATTCCTCTTGAGAACTGGAACAAGACAAGGATGCCCACTCTCACTGCTCCTATTTAACATAGTATTGGAAGTCC 
TAGCCAGAGCAATAAGGGAAGAGAAAGAAATAAGAGGCATCCAAATAGGAAGAGAGAAAATCAAACTACCTCTGTCAAA 
CTACCTAGAAAACCCCATAGTTTTGCCCAAAAGCTCCTAGATAACTTCAGCAAAGTTTCTC-GATACAAAAATCAGTAGC 
ATTTCTCTACACCGATAATGTCCAAGCTGAGTGCCAAATCAAGAGCATAATCCTATTCACAATAGCCACAAAAAATAAC 
ATATCTAGAAATATAGCTAACCAGTGAAGTGAAAGAGCTCTCCAATGAGAATTACAAAACACTGCTGAAAGAAATCAGA 
GATGACATAAACAAATGGAAAAACATTCCATGCTCATGGATAGGAAGAATCTCCTCTGAAATCTTATAGCTAGAGAAAC 
CATAACATTTATCATACAAATTTGGCATTTTTTGAGGGTGAATGAATGGGAGAACTATTAGTAGTCACATTGGGACAAT 
AATCATAAACTGGAACTATCCTGTGTAAACTGGATGTATTGTCACCCAAGTTATTGCCTTTTGGGATCCTAACTGTTAG 
TATCAAGGACTTTGGACCGAAGTCTGTCTGGXTCCAAATTCTGGTTCTCAGCATGACTTTGAGTAGATTATTATATCCT 
TTGCCATTCACTTATTCTTTTTATAGCTTCTTACTAAGCTTGTATTAGATGTGTGCAAATTGTAAGGCATTGGTAACAC 
AATGGTAAAXAATATTTATGGTTTGTGCTGTCATGAAGCTTACATCCAACTTTATCTACAAAGTGGGGCCAAGGATACC 
TACATTATGAAAATTCTTTATATCATCGTGAGAAGTAAATACTATTTGTGAAGCATTTAGTAGGATTTTCAGTATATAG 
GAAGTCCTCAGTGATAACTATAATTTTATTTGTATTTTTCATATGCCATTTTGTTGCATAGTCGCATGTATAATTGTAA 
GGTTTTTGAGAGTAGGAGGCAAGGCTTATGAACATTTACATACCTTCAGGCATCAGTATAGTAGCCTCTCATTGCATGA 
ATGAATTTATTGAGTGAATTCCACTAAACACCAGGTATCAAACTTTTTTTTTTTCTCATTATCTCTTCTGTTTTTTGTT 
CCTCTGTTGTTTCTTTCCTGCTCTTTTCAGAGCATTTGAATATTTTTTAGTGTGCCATTTTATTTTTTCTATTGGCTTT 
TAGTTATACCCCCTTATCTCTCTGTTTATCATTTATCTTCCTTTTTAATTTAATTTTCTTGATTGCTCAAGGGCTAAAA 
ATATGCAGCCCCTATGCATTAGAATCTATTCATACTCAGTATTGTACCTCTCCACATTTCACACTTAACATTTGACAAA 
TGTAGTAAACTTACAACATTTTATTTCAATTTAGTCATCCTCTTTCTTTTATTTTCTTTTTATTTTTTTGAGACAGGGT 
CTTGCTCTCACCCAGGCTGGAGTGCAATGGCACAATCATGGCTTACTGTAGCCTCAAACTCTGGGGCTCAAGCAGTCCT 
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CCTGCCTCGGCCTCCTGAGTAGCTGGGACTCAGTCATGTGCCACCACACCTAGTTAA.TTTTTTATTTTTATTTTTAGTA 
GACATGAAGTCTCACTATATTGCCCAGGCTGGTCTCAAACTCCTGGGCTCAAATGATCCTCCCTGCTCTGCCTCCCAAA 
GTGCTGGGATCACAGGCATGAGCCACAACACCTGGCCTCATCTCCCTTTCTTTGTATGGTTATTGTCATATTCATTATT 
TTAACATGTCATAACCCCAACCTTAGAGTGTTTTCACTTTTGCCTTAAATAGTAGTCTTTAAGGAAATTCTAAGAAAGA 
ARACATACTACTTTATATTTAGTAA.TTTACTTAACATTTCCAGTGCTCTTTTTCTTTCTTACTGTAGATCTGAATTTCC 
ATCTGGTATCAGTTATCTTCAACTTTTTGTATTTCTTATAGTGTAGGTCTGCTGGTGATTaATTTTCTCAGCTTTTATT 
TATCTGAAAGTGCCTTTATTTTCTTCCCATTTTTGAAGAATATTTTTGTTGGTTGTAGAGTTCTGAGTTAACAGCTTTG 
TTTTCGTTTTTCCTTTCAGCGATTTAAAAATTCCATGCCATTGGGGTTTTCAGTCCCCACTGTTTCTCATAAGCCCATG 
ATCATTCTTATCCTTGTTCAACTGTACGTAATGTGTGTCTTTCCTCTGGATGCCCTTAATATTTCCTCTTTATCTTGGA 
TGTGCTGCAGTTTTATTACAATGTGCCTGGGTGTGGTTTTCTTTATATTTATTCTTCTTGGGGTTTGCTAAACTTCTTG 
GATCTGTTTGATCGTTTTGAAAAGTTTTCAGCTGTTATTCCTTCAAATATTTTTTTCTGGCCCATTCTCACTCGCTTTT 
CTTTCTAGGATTCCAATTACATTTACGTTAAGACTATTTGGTATTGTCCTACCTATTCCTGAATCTTAGTTCATCTTCC 
TGATTATTTTCCCCACTCTTCCTTTCTAAGATTAAATAATTTCTACTGATCTGTTTTAGGTTCTCTTTTCTTCTGCCAT 
CTCTAATCAGCTATTCAGACCTGTCCACTAAATTGTTCATTTTTATTTTTTTTTAGTTCTAGAATTTTCATTTGGTTAT 
TTTCTCTGCCTAGACTGCTCTATTCACTCCTTGAGATCATATTTCCTGTCATTCTTTGGACATATATATTTAAAATTCT 
TTAACATATTTACAAAAGCTGCTTTAGATTCTTTGTTTGGACATATCTGGGTAATTTTGAGATTTGTTTGTATTTACTG 
CTTTTTTGCTTGCCTATGTATCATATTTTCATTTTTTTAAATTATGCTTTAAGTTCTAGGGTACATGCGCACAGCGTGC 
AGGTTTGTTACATATGTATACATGTGCCATGTTGGTTTGCTTCACCCATCAACTCATCATTTACATTAGGTATCTCTCC 
TAATGCTATCCATCCCCCACCCCCCACACCCCCCCAACAGGCCCTGGTGTGTGATGTTCGCCACCCTGTGTCCAAGTGT 
TCTCATTGTTCAATTCCCACCTATGAGTGAGAACATGTGGTATTTGGTTTTCTGTCATTGTGATAGTTTGCTGAGAATG 
ATGGTTTCCAGCTTCATCCATGTCCCTGAAAAGGACATGAACTCATCCTTTTTCATGGCTACATAGTATTCCATGGTAT 
ATATGTGCCACATTTTCTTAATCCAGCCTATCAATGATGGACATTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAATAG 
TGCCGCAATAGACATACGTGTGCATGTCTTTATAGTAGAATGATTTATAATCCTTTGGGTATATACCCAGTAATGGGAT 
GGCTGGGTCAAATGGTATTTCTAGTTCCAGATCCTTGAGGAAACGCCACACTGTCTTCCACAATGGTTGAACTAATTTA 
CACTCCCACCAAGTGTAAAGGCATTCCTATTTCTCCACATCCTCTCCAGCATCTGTTGTTTCCTGACTTTTTAATAATT 
GCCATTCTAACTGGTGTGAGATGATATCTCATTGTGGTTTTGATTTGCATTTCTCTGATGACCAGTGATGATGAGCATT 
TTTTCATGTGTCTGTTGGCTGCATAAATGTCTTCTTTTGAGAAGTGTCTGTTCATATCCTTCGCCCACTTTTTGATGGG 
GTTGTTTGTTTTTTTCTTGTAAACTTGTTTAAGTTCTTTGTAGATTCTGGATACTAGCACTTTATCAGATGGGTAGATT 
■GCAAAAATTTTCTCCCATTCTGTAGGTTGCCTGTTCACTCTGATGGTAGTTTCTTTTGCCATGCCGAAGCTCTTTAGTT 

tgattagatactatttgtctatgttggcttttgttgccattgctttttggtgttttagtcatgaagtccttgcccatgc 
ctgtgtcctgaatggtattgcctaggttttcttctagggtttttatggttttatgtctaacatttaagtctttaatcca 
tcttgaattaatttttgtataaggtgtaaggaagggatccagtttcagctttctacatatggctagccagttttcccag 
caccatttattaaatagggaatcctttccccatttcttgtttttgtcaggtttgtcaaagaccagatggttgtagatgt 
gtggtgttatttctgaggcctctgttctatttcttggtctatatctctgttttggtaccagtaccatgctgttttggtt 
actgtagccttgtagtatagtttgaagtcaggtag'cgtgatgcttccagctttcttctgttggcttaggattgtcttgg 
caacgtgggctcttttttggttccatatgaactttaaagtagttttttccatttctgtgaagaaagtcatcggtggctt 
gatggggatggcattgaatctataaattaccttgggcagtgtggccgttttcacaatattgattcttcccatccataag 
catggaacgttcttccatttgtttgtgtcctcttttatttcgttgagcaatggtttgtagttcttcttgaagaggtcct 
tcacatcccttgtaagttggattcctaggtattttattctctttgtagcaattgtgaatgagagttcactcatgatttg 
gctctctatttgtctgttatttgtatatcagaatgcttgtgatttttgcacattgattttgtatcctgagacttcgctg 
aagttgcttatcagcttaaggagattttgggctgagatgatggggttttctaaatatacaatcatgtcatctgcaaaca 
gggacagtttgacttcctcttttgctaattgaattccctttatttctttctcttgcctgattgccccagccagaacttc 
caacactaagttgcataggagtggtgagagagggcatccttgtcttgtgctggttttcaaagggaatgcttctagtttt 
tgcccattcagtatgatattggctgtgggtttgtcaaaaattgctcttactatttggagatacattccatcattatgta 
gtttattgagagtttttagcatgaagggctatcgaattttgttgaaggccttttctgcatctattgagataatcatgtg 
gtttttgtcattggttctgttgacgtgatggattatgtttattgatttgagcatgttgaaccagccttgcatccctggg 
atgaagctgacttgattgtggcagataaactttttgatgtgctgctggtttcagtttgccagtattttattgaggattt 

gatgctcataaaatgagttagggaggattccctctttttcttttgattggaatagtttcagaaggaatgttaccagctc 

gcctgaatttcagagcctgttattgatctattcaggaattcaacttcttcctggtttattcttgggagggtgtatgtgt 
ccaggaatttatccatttcttctagattttctagtttatttgtgtagaggtgtttatagtattctctgatggtagtttg 
tatttctgtggatcagtggtgatatcacctttatcattttttattgcatctatttgattcttctctcttttttattagt 
cttgctagcagtctatttttttgatcttttcaaaaaaccaacttctggattcattgattttttgaagggttttttgtgt 
gtctctatctccttcagttctcctctgatcttagttatttcttgtcttctgctagcttttgaatttgtttgctcttgct 
tctctagttcttttaattgtgatgttagggtgtcgattttagatctttcctgctttctcttgtgtgcatttagtgctat 
aaatttccctctacacagtgctttaaatgtgtcccagagattctggtatgttgtgtctttgttctcgttggtttcaaag 
aacatctttatttctgccttcatttcattatgtacccagtagtcattcaggagtaggttgttcagtttccatttagttg 
agcagttttgagtgagtttcttaatcctgagttctazvtttgattgcattgtggtctgagagacagttttttgtaatttc 
tgttcttttacatttgctgagtagtgctttacttccaattatgtggtcaattttagaataagtgtgatgtggtgctgag 
aagaatgtatattctgtagatttggggtggagagttctgtagatgtctattaggcccgcttgttgcggagctgagttca 
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A6TCCTGGATTTCCTTGTTAACCTTCTCTCTGGTTGATCGGTCTAATATTGACAATGGGGTGTTAAAGTGTCCCATTAT 
TATTATGTGGGAATCTAAGTCTCTTTTTAGGTCTCTAAGGACTTGCTTTATGAATCTGGATGCTCCTGTATTGGGTACA 
TATATATTTAGGTTAGTTAGATCTTCTTGTTGAATTATCTCTTTACCATTATGTAATGCCTTTCTTTGTCTCTTCTGAT 
CTTTGTTGGCTTAAAGTCTGTTTTGTCAGAGACCAGGATTGCAACCCCTGCTTCTTTTTGCTTTCCATTTGCTTGGTAG 
ATCTTCTTACATCCCTTTATTTTGAACCTATATGTTTCTCTGCATGTGAGATGGGTCTCCTGAATACAGCACACTGATG 
AGTCTTGACTCTTTATCCAATTTGCCAGTCTGTGTCTTTTAATTGGAGCATTTAGCCCATTTACATTTAAGGTTAATAT 
TGTTATGTGTGAATTTGATCCTGTCATTATGATGTTAGCTGGTTATTTTGCCCATTAGTTGATGCAGTTTCTTCATGGT 
GTCGATGGTCTTTACAATTTGGCATGTTTTTGCAGTGGCTGGTACCAGTTGTTCCTTTCCATGTTTAGTGCTTCCCTCA 
GGAGCTCTTTTAGGGCAGGCCTTGTGGTGACAAAATCTCTCAGCATTTGCTTGTCTGTAAAGGATTTTATTTCTCCTTC 
ACTTACAAAGCTTAGTTTGGCTGGATATGAAATTCTGGGTTGAAAATTTTTTTCTTTAAGAATGTCGAATATTGGCCCC 
CACTCTTTTCTGTCTTATAAGGTTTCTGCCGAGAGAGCTGCTGTTTGTCTGATGGGCTTCCCTTTGTGGACAACCCGAC 
CTTTCTCTCTGGCTGCCCTTAACATTTTTTCCTTCATTTCAACCTTGGTGAATCTGAAAATTATGTGTCTTGGGGTTGC 
TCTTCTTGAGGAGTATCTTTGTGATGTTCTCTGTATTTCCTGAATTTGAATGTTGGTCTGCCTTGCTAGTTTGGGGAAG 
TTCTTGTGGATAATATCCTCCAGAGTGTTTTCCAACTTGGTTCCATTCTCCCCGTCACTTTCAGGTACATCAATCAGAC 

GTCTTCTTGCTTTATTTCATTCATTTGATCTTCAGTCAGTGATATCCTTTCTTCGACTTGATCTAACAGGCTATTGAAG 
CTTGTGCATGCATCACGAAGTTCTCGTGCCATGGTTTTCAGCTCCATCAGGTCATTTAAAGTCTTCTCTACACTGTTTA 
TTCTAATTTGCCATTCGTCCAACATTTTTTAAAGATTTTCAGCTTCCTTCAATGGGTTAGAACATGCCCCTTTAGCTTG 
GAGAAGTTTGTTATTACCATCCTTCTGAAGCCTACTTCTGTCAACTTGTCAAAGTCATTCTCCGTCCAGCTTTGTTCCA 
TAGCTCGTGAGGAGCTGTGATCCTTTGGAAGAGAAGAGGCACTCTGGTTTTTAGAATTTTTAAATTTTCTGCACTGGTT 
TCTCTCCATCTTTTTGGTTTTATCAACCTTTGGTCTTTCATGTTGGTGACCTACAGATGGGGTTTTGGTGTGGATGTCC 
TTTTTGTTGATGTTGATGCTATTCCTTTCTGTTTGTTAGTTTTCCTCCTAACAGTCAGGTCCCTCAGCTGCAGGTCTGT 
TGGATTTTGCTGGAGGTCCACTCCAGATCCTATTTGCCTGGGTATCACCAGTGGAGGCTACAGAACAGCAAATATTGCT 
GCCTGATCCTTCCTCCATAAGCTTCGTGCTAGAGGGGCACCTGCCTGTGTGAGATGTCTGTCAGCCCCTACTGGGAGGT 
GTCTCCCAGTTAAGCTATGTGGGGGTCAGGGACCCACTTGAGGAGGCAGTCTGTCCGTTCTCAAAGCTCAAACGCCATG 
CTGGGAGAACCACTGCTCTCTTCAGAGCTGTCAGACAGGGATGTTTAAGTCTGCAGAAGCTTCTGCTGCCTTTTTTTCA 
GCTATGCCCTGGCCACAGAGGTGGAGTCTATAGAGGCAGTAGGCTTTGCTGAGCTGTGGTGGGCTCTGGCCAGTTCCAG 

GTCAATCTCAGATTGCTCTGCTAGCAATGAGCAAGTCTCCATGGGTGTGGGACCTGCTAAGCCAGGCACAGGAGAGAAT 
CTCCTGGTCTGCTGGTTGCTAAGACAGTGGGAAAAGCGCAGTATTTGGGCGGGAGTGTCCTGTTTGTCATGGCTTCCCT 
TTGCTAGAAAAGGGAAATCCCCCAACCCCTTGTACTTCCCAGGTGAGGCGATGCCCCACCCTGCGCTGGCTCCCGCTCC 
ATGGGCTGCACCCACTGTCCAATCAGTCCCAATGAGATGAACCAAGTACCTCAGTTGGAAATGCAGAAATCACCCATCT 
TCTGCATCGATGACGCTGGGAGGTGCAGACTGGAGTTGTTCCTATTTGGCCATCTTGGAATGGAGATCTTATTTCTTTA 
TCTGGTGATTTTTTATTGCATACTGGACATTTTGGACAATGTGTTATCATGCCTCTGGATTGTGTTATTTTCTTCTGAA 
GAATTTTGCTTGTTATCTTAGCATGCTGTTCAATTGGCTGATCACGTTGAACATGTTTAAGCATGGTTTTAGGCTTTGT 
TAGTCCAAATCTTTGAGAAATCCCAGGTGCTTTCCCAACCTATTCAACCTGGCAGTATTCAGTGTTGATAGAGGATGTT 
TTTCTTGATGATAGGCTTTGTTTTAGAGTTTACTGGAGTCATAGGACTTACTTTAGGACATAGTCTTTACTTGTAGAGA 
GGTACCAACTTTCTGTTTCTCAGGTAGATCCCAGGGGTGTCAAAGTAGTATTTATTTATGAGCTCTCTCAAACCCATAG 
GACCTGAACTGCAATGATGTCTAGTACTATTCTTCTTCCAGCATTACTTGACCTCCACTATTTCTGTTCTCTCAACCTG 
ATAACATTTTCTCTCTGTTAAGCCTCCAGTATTCTCACTCTGCAAATGTATGGTGGTGATCTCAGTCACAGATTTGTCC 
CATGTCTGGGACAAATCTCTGCAAAACTTCTGAGACTTCTCTGTGTTAAAGTCTTTACTCTCTAAGACTCTGCTTTATA 
GATGCCAGCCATGCCAGCTGCCTCAGACTCCAGCTCTTTTTGTCATGTTTAGGAAAATATCCTTATTGACAGAGGTGGA 
CATTCGTGGGCAGAGGGATTTCAGTTCTGGATTGGCTTGTTAGCCACTGTTTGAAAACGGTTTCCTCATATATTTTACT 
TAGTTTTGTAAGTATTTTCTGTGAGACAGATAATCTGTTACTAGTTACTCTATCATAGCTGGAAGCAGAAATATATAGG 
TATCAATTTGATTTGCAATTGTTTCTAGTTTACAATGCATTCTGCCTATCTTAAAAAATTTGTAATTCTAATCATTTTA 
TTTTTGATCAGGGAATGTATTTATTGATTCACATGAATAAAATTCAAAGGCTATAGAAGAATATGTAGCAAAAAATCTC 
TCTTCTAATCTAGTAGCCTAATTCTTCTCCTCAGAGGTGATAGATATTACCAGTTCTTTTTGTTCCCTTTCAGACATAT 
TTTAGATATATATGAAATCCTCTCCCTCTTCTTATTTTCCTCACATAAATGATAGCATGATGTGCATACTTTATATTTT 
TTTGTGTTTTGTCTTTTTTCTACTTAATGACATATCTTGGAGGCTATACATATTAATATATAAAGAATTTCTACATTCT 
TTTTTGGGCTACATGATACTCAGTTTTATGAAATACCATGAATTATCTCACCAGATTCCTATTTTTACTCATACTTTTT 
GGTTATTATAAACAATGCTTCATGAACTACTTTGGGTAAACCATTTGGTATATGCCAGTATATCTGTAGGATACATTCA 
TAAAAGTGCAATTGCTACCTGAAAATGTATGCACATTTGTTACTTAGTTAAATGTTGCCAAATTTCCCTCCAGCAGCTG 
TGTTAGTGGCTGTAGCCTCGTTAAAAATGTATGGGAGGAATGCTGACATTTTTGTTTTACCTGCAGTATCCATTTTCTC 
CATGGTACATCTACAAAATTGGCTTCTATTTTTTATTCTTATGTTTATCTTAATCTTTTAATAATCTTTCCCTGATTAA 

ATAAGACCTACTATTTGATAGCACAACAGGGTGACTAGAGTTAGTAACTTATTTCTACAATTAAAAATAACCGAGAGTG 
TAACTGGATTGTTTGTAACACAAGTGATAAATGCTTGAGGGAATGGATACTCCATTCTCTATGATGTGATTATTTCACA 
TTGCATGTCTCTGTGTAAACATCTCATGTACCCCATAAATATATTATACCTACTATGTACCCAGAACAATTAAAAATAA 
AAAAATTTAAAGTACAAAAAAAGACAAAAAGAGTCACACAGAAAATAAAGGAAAATAGTCTATAGAAGGATAAAAAACA 
AAACAAAAAAACAAATAAGATAAGGAGCAGCGATTTATATAAATTAGAGTTATTATTATTACTGTGGTTGCTGTGGTTG 
ATTTTCCTAATATTCCAGGGCACGAATCAGCTGATAATATCCATTTTAAAAGTGCAATTTTATTTCCATTTTAGTCAGT 
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CT6ATTTTCAAATTATTCTCCCCTTTTTGTGCTTTAAAAATAGGGGTATAACATATGCTAGCCTGTTCCCAATTTGAAC 
TCGTGTCTTTCAAATGCACAGTCTAACTTTATTAATTCTGTATGGAATCATGTCCTGTGAGCTTTCTAGCTTTTCTTTC 
TTTCTTGTTTTTTTTCCTTTACCTCACTTGCTGTTCTGAATTTGAGGAGCTAAAGATATTTGTGACAAGACTTAGCTAC 
TCAATGAACATTCCGAATCAATGTTTTCCTGTGGAAACAGTGACTCTGATGGAATCTTCTCCACTTCCTGGAACATTAA 
ATTGTCACTAGGTAATTCAGGAGTCTCTTTTTCAGGTTCTTGTCTGCAGTATACTGAAAAGTGAATTGTGACCTCATTG 

CCTGACCATTTAAACATTATAGACAAGGACATTTCTCATGTGTTTGTCTTTCTCTAAATCTGTTAGTACTTTAAACTGT 
GTGGTCCCAACACGATGTTGTACTATACTTGTGGAATCAACACTCAAAAGAGCCCATTCAGAAGAGTTTTTTTTCTTCT 
TCTTGGTAACTGCTTTCTAAAAAAAATTCTTCTTTATATTCTAAAGCTCTAAGCCCCCAAGCCCCATCCTCCCATGTTG 
AGATTCCTGTTGCCACCTGCCTTTGACTCTTCTATGTCCTCCTGTCAAATACCCTTCCTGGCCTATTGTTCCAACTTAT 
TATAAAACACTGTAACTGAATGGCTTGAAAAGATGTTGCGAATGTAGTTGATTTTTCCTCTGAGAAACAAGTGTGTTAG 
CTTCTTTGGAGAATGTATTAACTGGTACTACTGGCACTACTAAGCTCTAGGCTTAGAACTGTGTGAGGGAAACAAAAAA 

GACAGATGTAGGCTGGATGATCTTGGGTGAGGTACACTAAATCTCAGTTCTCTCATCCGTGATACAATTGTACTCATCT 
CACAGATTAAACAAGATAAATCTGTGGGGAGAATCCGCCCCAGAATTGAGAGAGGCTGTTCTCTGGGCACACTTGCTTT 
ATGTGGTGTTTTCAATTGCTGTCAATCAGTTTTTAAAATCTGGTTGCCCAAACACCATTGTGGCTATTACCATGACTAC 
TTCATGTTCTGGCTGTTCTGGCAGTACAAATGAGTCTGGACATCTACTTCAGGTAAATTGGATGTTTGATTAATTAATA 
ACCATGTAGGCCATTTGTAGATGGAATCGCACAGTGTGATTAGTCATGGTAGCATGAAGACTTTAACAGGCCAATCCCT 
ACATCTCAATGGCTTTATATATTACATATTTATTTCTTGTTCGTATCACATTACAATGTGGATTGGGGGTAAAGTGGGA 
CACAGCATGTTCCAGAAAGTTATTCAGATTCCCAAGCTGTTTTTACCTAGTTCATTATCCTCTAAAGCCCCAGAGTCTT 
GGATATTAATTTCTCTGAAGGAAGAGTGTATGATAGTGTGTCCAGAATTGGTGGGCTCTTGGTCTCACTGACTTCAAGA 
ATGAAGCCGCGGACGCTCATGGTGAGTGTTACAGTTCTTAAAGGCAGTGTGTCCAGAGTTTGTTCCTTCTGATGTTCGG 
ATGTGTTCGGAGTTTCCTCCTTCTGGTGGGTTCGTGGTCTTGCTGGCTCAGGAGTGAAGCTGCAGACCTTCGCGGTGAG 
TGTTACAGCTCTTAAGTCAGGGTGTCTGGAGTTGTTCGTTCCTCCCAGTGGGTTTGTGGTCTCGCTGGCTTCCGGAGTG 
AAGCTGCAGACCTTTGCAGTGAGTGTTACAGCTCATAAAGACAGTGTGGACCCAAAGAGTGAGCAGCAGCAAGATTTAT 
TGCAAAGAGTGAAAAAACAAAGCTTCTACAGTGTGGAAGGGGACCCCAGCAGGTTGCGACTGGTGGCTCAGGCAGCCTG 
CTTTTATTCTCTTATCTGGCCCCACCCACATCCTGCTGATTGGTCCATTTTACAGAGAGCTGATTGGTCTGTTTTACAG 

CCACACTAGATTAGCTAGATACAGAGTGTCGATTGGTGTATTTACAAACCCTGAGCTAGACACAGAGTGCTGATTGGTG 
CATTTACAAACCTTGGGCTAGATACAGAGTGCTGATTGGTGCATTCACAAACCCTGAGATAGACACAGGGTGCTGATTG 
GTGTGTTTACAAACCTTGAGCTACATACAGAGTGCTGATTGGTGCATTTACAATCCCTTAGCTAGACATAAAGATTCTC 
CAAGTCCCCACCAGACTCAGGAGCCCAGATGGCTTCACCCAGTGGGTCCCGCACCGGGCGGCAGGTGGAGATTCCTGCC 
AGTCCCGCGCCCTACGCCTGCACTCCTCAGCCCTTTGGCAGTGGATGGGACTGGGCGCCCTGGAGCAGGGGGCAGCGCT 
TGTCAGGGAGGCTCGGGCTGCACAGGAGCCCATGGTGGGGGTGTGGGGAGACTCAGGCGTGGCCGCACTGCAGGTCCCG 
AGCCCTGCCCCGTGGGGAGGCAACTAAGGCCTGGTGAGAAATTGAGTGCAGCAGCTGCTGGCCCAGGTGCTAAGCCCCT 
CACTGCCCGGGGTGGCGGGGCCGGCCTGCCGCTCCCAGTGCGGGCCCACCAAGCCCACGCCCACCGGAACTCGCACTGG 
CCTTCAAGTGCCTGCCGCGCAGCCCCGGTTCCCGCCTGCACCTCTCCCTCCACACCTCCCCGCAAGCTGAGGGCGCCGG 
CTCCGGCCTTGGCCAGCCGAGAAAGGGGCTCCCACAGTGCAGGGGAGGGCTGAAGGGCTCCTCAAGCACGGCCAGAGTG 
GGCGCCAAGGCCAAGGAGGCGCTGAGAGCCAGCAAGGGCTGTGAGGGCTGTCAGCATGCTGTCACCTCTTAATAGGTGG 
TTTGGAGGTTTTAGGAACCAGGTCTGGATGGGGTACATATGACTTACATTCACATTCTATTGGCTAGAACTTGTCTCAT 
AGCCTGATCAGATGCAGAGGGTCTAGGAAATAGGTGCTGAAAGAAGGGAACCCATGCACATTAATGAGTACCATTGATT 
GCTCCCTTTCAGTGGCACTTTAAAGGTTTGGACTTCCAGTTGTCTCACCCAGGTTGAGTGCAACCACTTAGGCATTCCT 
ACCATGTGACAAGGTACTGGCATCTAGCTTGATGTGGGTCTGCCCAATGGCAAATGATTACCCTAAGACTCAAATTTCA 

GGGTAGGTGCTTCTTGGTTTGGGGATGTTATGACCTTAGATAGGTAAGTGAAGGCTGTCATGTGGAATGACTCCCAGAT 
TTAATGTAATTCCATTACAAGTAGGTTTACATAAGAGGCACAACTTTGTTTCTTGGTTATTCCTTATTACCATATTTAT 
AACACTTAAAAGAAAGAGTTCAGAAAATAGCTAGGATTGGTTTACTCCAGATACCTGGAGTGTTAACCAGCAAACTGCT 
TTGTAGCCTTGTGTGTACCAACAGAAGTAGGTTGCATATTCTGTCTTTTCTTTCTCCTTGAAAGCAATACTTTGCTGAT 
CTTTAACTTATATATGTCCCTTGGAATGATGCCAGGGAGAATTTTTATAATAGGTCCAAATTATAGTTGCCTGTCTTTG 
TGTGTGTATGTATATTTAACTTTTTAATTTGATTTTATTTTTAAGTAGGTTTATCTCTGGATGGGCAATGCATATCTTA 
ATAGTGTGATCAAAAACAGTTAAGATAAAAAATCTTAATAGAGTTTTATGACCCATAAAAATACTCAATAATATCAATT 
TTTGTTTTTATGACTATTATTTGCATTCTCTAGGGAGGCAGATTAACACATAAAAACTACCTAAAGAATATAAAAACAA 
TGTATGGATAATATGGCAGAAATGGTATATAATTGGTATAAAGTACAAAACCAAGGACTGCTAGTGCACAGAAGCTTTG 
GTTTGTTTATTTGAGGAGATTCGTCTTAGCATCGGCCCTACTGTGTATGACAGACAAGGACTGTTATCACAGCATGTAC 
TAAGGAATACATGACCCCTTCTGCTTACCTTCGAAAGGGGAGAAATTGTATCTGTCGAGAAACTTGGTGGAACAAACAG 
AAGTGCATGCAATTAATTGTAAGACATAGGGCATCGGTTCTGTTTTCTATTTTAGAACTGTAAAAAGTTTGACAAAGTG 
AACCTGAACTCTGATAAAGCAGCAAGAAAAATCTGGAAGTGTTCTTTGGGTTAGGAGATGCTTATAACTGGTTGGATGG 
AAATAGTAGTTACATTAAGATTATTTGTTACTTTGGGATCTGATGCAGGGCTGAAACAACCCAATGTAAGTCAATGATA 
CTTTCACCAGATTGAAGTTTCTAAGCTGTTTTTCCAAAAAAAAAAAAAAATAAACGAAAAAAGAAATTCAAAATTAAAA 
CAAACCACTCCCAAATTCTCTTACATCCATGGCATTCTGAATTTATAAGGATAGGCTTTGGCCCTTTTAGAATCTGGTT 
TTATGAAGGTGGAAGGAATGACAAGGCTTAGTGCAAAATATTAAAAGTACCTTATGCCCTTTTACCAAGTGTGCACCAC 
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TGCGTTCCTGAGTCTGTGTAGTCTTCCCATCTATTTCTCCTTTCGTTTCTTCCTCCTTCTCCTTCCTCCTTCCTCCTCT 
CATCTTCAGAAAATGAAAGGCTCTGGAAGTCTATTGTGTGTGAGTACCTTTGGGACCAATGTAAAACATAGAGCAATAT 
GCATGCAAGGGATGCTTCTCCTTCAGATTGGAAAAAAAGTGGATTTAAATGAAAACAGACCTGACAATATACCTTTTTC 
TGCCTATAGGTTTGATGAGGTAATGTTATAAAGTATATTGCTCTCTAAAAATCCTGAGGGTTTTTGAGTGAATGATGTA 
ATGAAAGTAAGCTACAGTAGTCAGTAGGAATATAATCTAGGAAGTATGTCCTGGGATAAATAAAACTGTTGATAGCATG 
AACGTTATGTGCTTGTGAGCTCAGCTAGTGAGGGGATGAAGGAGCTTGCATTTATTAAATAGCTTAGTTAAATGAATTA 
TACATATATTCCATGACTTCAACTATATAATGTTGTAGTTAAAGTCATCATTTTAGAATCAGACTGAAGTGGATCTAAA 
TCCTGGTATTATGACTTAATATTCACCTAGTCATTAGCAAATGACTCCACCTCTAGCCTAGCCTTAGTTTCCTTATCTA 
TAAAAAGTATTTGATTAAAACCTACCTTAAGGATTTGTTGTAAGGGTTATAGGAAATAATGGTATAGGCTTTGGCAAAT 
AAAAAACAATCAGCTGGCTGTTATTACCTTACAGTGGTTACATATTTTTAAATAACCAAAATAATTGACATAAAATTAA 
CAGAAAAACTTAACAAAATGATTTAGTAAATAACTTAAGATCTTGGAGTGCCTCATAGTCATCATTGGAAACATAAGGA 
GTATTGTACTTTTCTAGAACCAATAACATAATTCTGGGTGATGGAATCCTTTTGCTATAAGTATCTATGTGAATACACA 
AAACATGCAGGGTTTGAACTAAGCATCGAAGAACGAGGATGATTTGAGAAAAAGTTCTGTCTCCTTGGGAATAATACAA 
ATCAGTGATCCAGACATGCAGAAAAAAGACAAAAACAAGGTGGAATGTGGTAGAATACTACACTAAATTATTTGAGACT 
GCCCAAATACCTCCAGATGGAGTAAGGCTCTCTAAAAAGATATTGACTGGTTTTTCTATCTCTTCTGGATTGCTCTTTC 
AAGTGAATGTGTAAATATGTCTATAAAAACGATGCAGTGTTGGGTAACGGCAACAAAATTATTGGTCTCAGTCTCCCTT 
GGCTGTTTTTTCCCCTAATTTCTTTGTGTTTTAGTTGATCTACTTGCAAGATGGAATAGTGGAGATAACATTTTCCTAG 

AAAACCTCAAGAAAAGTGAAAGAAACAAAAACAAGCCAACAGCTCCTTCACTGGGATAAAAACCCTCAGCTAAAAAGAG 
ATAGTTACTCTAAGAATTGTACTGTTTTATTAAGTTAGTGACTTAAAATATTAATCTTTTTGAATATAATTTGGCATGG 
GGAATCTTTGGGAAGATAAAGATTGTGGTCAATATAACACCTATCTAGCCACCTTTTTTGCGGGTGGTTGGGTCAGTAG 
CAGTGGAACAAACTAGTATGTAAATTGAGATTTCTAGGAAAGGTGGAAAATATCTGGGGAACACCATTGGATCATAGCT 
TAGTTATTGCAGCAATAAGAAAAATATATTTCTAACTTTAGGGTTAATTTCACTCACGTTTTCCTTCATTTAGATCTGG 
TTTTTAATCCCTGATTTAGAGCCGATCTTTTAAATTGTCATTTTACTTTTTTAGAGCTAAATGGTTTGAATTGGACTTA 
AATATTCGGAAATAATGTTAAAATGTGAAATTCGTTGCTTTTAGTATAAAATAAATGTATGCATTGAAAAATTCTTTTT 
ACATGGTGATTACTTTCATATATTGTGATGCCTTGGTTTTATATAATAATTGCAATGATGATGATGATGATAATGAGAT 

ACACGTGAAAGGCCAGGATAGTTCTAGCCCTTACATAAGTTTGCTTTATACTTAAGCTAGTCTTTTAGTCCGTTTTTCC 
TTTAAACATCATAACCTATTTTGGTTATAGCTACCAGTTGTAACTATTTTCACATAGATTTTTACAGTTAATGGAAAAT 
GAACCCTTCTGGAAGTTATCCTTTTTATCAGCAATGAAGATTATACCAGTGCATGCTTTATTACAACCTAGAATGAGTG 
TGACTTGAAAAAATTAGAACTTACCAAGTTGCTTGACTCCCTCTTTGTCCAGTGCAGCAGTTAATATCTCATCTCCCAT 
TCTCTAGGGCCAGTCAGCCTATGTTCAAATGTCAGTTCTTCCATGTATTAGCTGCAAAACTGACCTGGGGAAAAGTATG 
CAGCTTTTTTAGTTCACTATTCTCATACGTAAAATGGGGTAATGGTACCTACTTCATATGATTATTGAGAAGTTTAAAT 
GAATTCCTGTTAGAAGCAGTAAGAACAGTGTCTCTCCCATGGCAAGTGCCTTATGTTTTTAAAATAAATATAAATGTCT 
GAGGCTCATTGCCATCATATTATCACAGAGCCTGTATCAAGGACATGGAGGCAATACCTGCAGTGGCCAAGCATGAAAA 
TCTTTGACAGTTCTGTTACTTGACAGCTGTAAGAGCTTTGGAAAGTTGCTTAACCTTAGACTAGCTCTCCTCATTGTAA 
AATGGAAGTCAGTCATAGTGTCTGCTTTGTGTGGTTGCTGAGGATTAAATGAGATGATATTTGTCAAGACTTGTGGTGA 
GTCACAAAGTTCACTGACATCTCATCCAGATGGGCGGAGAAGAGGTAGCTTCTTAGTTTTGATTTTAACTAATGTGATC 
TTCCTCCTGAGCAAACCACTGCTGATTAGAAGGAAAAATAAATTAAATGTCTAAGCTGTCTTAGTCTGATGTATTGATT 
TTAGATAATGCTCTGTCTCTAGGAAAAGGTGCTCAGACTTTCAGATCTCTGTGTTCCAGGATTTTCCAGGTTTCTCTCC 
AAGATGATGTCTGGTATGTAGGGGAGGGGAGGGGCTTAGGCAGCCTCTTGGTGGGAGAGAAAAGTCTGGACCCATAGGC 
ATAGTCATGGTGTCCACTGATCGCACTTCAGGAACAGAGACCAATGCCTCTGGATGGACTCTCCACACCCAGCCTTTGC 
TAGGGTGCCATCACATTATTTGCCAGGCTTGTGTTCTAGCTCTCAGCTAGTCACTTTCTAATTTCCCCCTTAAACACCT 
GGACTCCCAGCCCTACCTCAAAGGTTGCCATAGGGAACAAAGAGCTGCTCAGAAAAGCTAAACATCGAGGCCTCCCTCT 
GCCTAACTCCCTCCAAATGTCCTTGGTATGGGGCAGCCTGAGAGGGCATATCTTTCTAGAGCCCTGAACAGGAATGGGG 
CAGAAATCCTTCATCCCTCGGGCTCTCCTCTATCCACACAAGAGTCTTTAAGGCACACACATCTGACTGCTTTGTTCCT 
TCCCTGCTTTTCCTTCTCACACTCCTGGGATGAGAAAGAGAGATGACAGTTTCCTCTACACTCTTCTAGGCCAAATCTT 
CATTTCACCATGGAAGAACTCTTTGAGCCAAATCATTTGGATATGTGAAAAGCAATACAGACATTTAAACATTCTTCCT 
CAAGACAATATGTCAGTAAGACTTGGCAAATGGCCTGTTTTGAATGCCAGATGCTGAATATTAACTCCTTCTTCCTTTA 
TCTGTCTTAAGAATGTTTTATAAATTTGAAAAGCAAGGAAGAGCACAGTGATGTTTTCCAAAATATTAATCCAAAGTAA 
GCGCATAATCAATACAAGCTTTATAATGATGATGATGATGATGATGATAAAGTAACCATTAGCACAGGATAATTGCTAT 
ATAGATTGTTTTTACCCTTGGATAGCTTCTGGTTTTAGGGAAGAGACCATAACTTCAGAGCACTTGTGCACTTGGCATC 
ATGACACGTAATTGCTCCGCCTCTCACAATTCTCACCCCCTCTGCCCCCTCCCCATCTCTCTGGCCACACAAGACTTTC 
TGCTCCTGGAACATGAAATGATTTTTCCTGCTTTGGGGTATGTAATAATTACTACTCTGTCACCTGAAGCCCTGTTTCC 
CATATCTTTTCTTAACTGACTTCTCATTTTCAGTCCCTGCCTTAAAAGCTGCCACCTCGATTTTCCTGGATCTTTTCTG 
GCCACCCTAACCNAAGTAGCCATCCCCACTTCCAGTTACTCTCCATACCACATCCTCCTTTTTCTTTTCTTTTCTGCAT 
AAGTGACTATTTTATGTTTACACATTTTTTTGTCTTTCTACTCCACTAGAATGTAAGCCTCAAGAGGACAGGGGCTGTG 
TCCGCTTTATTCCCCACTGGGCTGGCAGAGGACCTGGCACAAAAAAGAGCTCAATACATAGTTATTGAATACATGATAA 
GTGACTGAATGCTATCTTATTTCAGATAAAAAGAATCATTATGATTATTAACATTGGTGACATGGATGTGCATGGAGCA 
AAAGTACCTTGCATAAGCACAGAAATAAGGATTTTCTATATTATATTTATTATGAACCATAGTAATGGCGAGAATATCT 
CTCTCCCTTTATTATTTTGTTCTATAGTGATGGTGGTGGTAGAGTGGGCTAGCACTGCCTCTTAAAAATGATAAGAAGT 
Fig. 9.46 



WO 2004/028341 



PCT/US2003/029906 



65/373 

CCTTTGAAGGAAGACATCATGCTCGTATTTCTTTCACACTTTTTTTGATATTTAGCTGCTCAATACAAACATGTTGGTG 
ATCATTGGTGGAGGGAGTGGGGAGTGGGTGAGGGAAAATTACAGGCCCTCCATTTGCATATGATTAAACTGGCAAGACT 
TTCCAGGCAAAGCAGTGCTTCAGAAATTATGTGATTGACAGAAGGAAGGTCACATATGTACTTTCTAGAAGAAGAGTAA 
TTGTCAAGTTGTGTGCTGAGGAGCCTCAGAGCCTCAGTTGGCAATGGCTTATGTGGAAATTTTCATTTGAACAGAGAGT 
TTTAGGGCCACACCCAAGTGGAAACTACTTATTTCAGGATTGGAGCCTCCACAGAGAAAGATCAGAGGTGGGAATGAAA 
CAAGAAATAGTTCCAGAGACTGCTGCTGTGTAACAAATTATCTTAGAACTTAGCAGCTGAGAACAACCATTTTTTTTAT 
GCTCACGCAGGAAGCTACAGGTCAAGAAGTCAGTGAAGGCACAGCGGGAATAGGTTGTCTCTGCTCCAGCTGTGCAGAC 
TTGAAGGGCAGGGGAGACCGGATGCCAGGATGGGGTCACATAAAGACACCTTCCCTCACATGTCTGGTGATCAGGATGG 
CTCCGTGTGGCTTAGTGTCCTTACAGCCTGGTGGTTGCATGTTGTCAGACACTGGGTGTGGAGCTCAGGACTCCAAGCA 
TACGAGTTCCAGTAAAGAAGACGGAAGCTACACTGCTTTTCATGTCCAACCTTGGAAATCACACGGCCTCACTTCCACT 
GTCTTCTCTTGGTTGCAATAGTCACAAAACCCACCGAGTTCAAGGGAGATGACATAGACCGCCCTTCTAAATGGGAGGA 
GGGTCTAAGAATTTTGCAGCCATGTTTTAAACTAATATTAGGTTGGTGCAAAAGTAATTGCGGTTTTNGCCATTAAAAG 
TAATATAAGGGGCCAAGCGTGGTGGCTCACGCCTGTAATCTCAGCACTTTGGGAGGCTGAGGTGGATGGATCACCTGAG 
GTCAGGAGTTTATGACCAGCCTGGCCAATGTGGTGAAACCCCATCTCTACTAAAAATACAAAAATTAGCTGGGTGTGGT 
GCCGTGCGCCTGCAGTCCCAGCTACTCAGAGGCCGAGGCAGGAGAATCGCTTGAACCTGGGAGGCGAAGGTTGCAGTGA 
GCCGAGATCGTGCCACTGCAGTCCAGCCTGGGTGACAGAGTGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAAAAA 
AAGGAAAAAGAAAAAATGTAATACAAATGTAAGGATGAAAGAAGCAAGCAGAGGGGAAGAGAGGGGTCTTGTATTCTGG 
AAAGGGAGATAGGCTTGTGACTGCGCGGATCCAGGTTACATTTACTGCACATGTGCCCTGCTTTTTTTGCAGCTAGAGT 
GTTTTGATGATCTTCTGAGAGAAACGTCTCCTTCCTCAGCTCCAGTGTGCTCGGGAGCTAAGAGCTGCAGAAAATCATT 
TGAAATCTTTGGTGGTCATAATAAAATAGGTAAAGGTACTCTCAGGTACTCAACGACCCTCTTGTCACCAAGCAGCTCC 
TCATCAGAACTTCTCCAAACATACACTCTCTCCTTTCCACCTCCAGCTCATCTTGCTTGGCCTCCGCTTTTTCCGTCAC 
ATCTCATCTCCTGGCCTTTTTCATTCCTCATCCCTACCTTATTTCCAATTTCAGTCACATTTCGGTGAACACACTGCTC 
TTGGTGCTTACAGCAAGGAAGGCTAGTTGTGTTGAATTTATAGTACTTTTTCAACCAGCCATTGGGAAGCACATGGAAC 
TCCCCACACTCATTTTTACTGCCATTTTTTTTTCAACATAATTTACAAGAAATAGAAGGAATGTGTATTAGCTAATTGT 
GCCACGTGGTCCTATTTTCTCAGCAATACTTATTTTTATTAATGCAGCTGATAGAAAATGAGGCAAATTTTCATCAAAA 
AGCTTGCTAATGTAAAACTGAGAGTACCAGGCAGCCTGGAATAAAATAAAGAAACACAATTGTAATATTACTATTTTGG 
GAGTTTTACATTAAACTCCTACACAATAATCAAAGGTGGAAGTGTGATCATAAATTTTAGCTGGAATTTAGGAATGTGG 
CAGCAACTCTGGGGCACATTTACAGGAAAATCATAGACTCAAATGGAATTTGCTGAGGACTATATATCAATTTGCCATC 
AGAGTAGACAGTATTAGAAACCCTGGACTCTTCCCATTAATCATTGTAGATGTGGCATCTCAAACAGAAGAGAGTTATG 
GCGGTTATAAATCGTGCACTGAGAGTTGTTTTTTACTTTAGATAGAGAAAACAGTTGAAAGAGTTTGGGATAGCAGATG 
TATTGTCTCTGGTTCCTCCTTTTAGTTTTAAAAATTAATTGTGCATTTCAGAATCCTGTACTTTAAATATTTAGACATG 
GCAAGTTTTAAAAAGAAGATATGTAGGGCACATACTTCTCATCCACTGCTGACAGGCATCAGGAATGGGGTAAATTTGG 
ATAGGAGATGCTTATCCATTCTATGTCACTGCAGATATGAAATTTTGTCTTATTGTTGTTTTGATTTAGCAWGAAATAT ■ 
CTTTATTATTTTTTTTCCAATGATGAGAATGGAAATGTTGTAATTAGTTAAGTCTGAAACTATGATTTAGGAAAGAAAA 
AAAAAAGTGCAAGATGATCTATTGCACAGAGAGCCACCCAGAGCCCATCTGTTGGATAGAATAAGGAACCCCTGTGGGT 
GTAATTGGGGCAGGAAGAAGGGGCAGGATATGGTGGAAAGTGCTTGGGTTTTGAAGCCCAACTTGTTTTTGAGTCCACG 
TTCTATGTTTTTCCTTTGTGTTCTTGAGCAAGATACTTAACTTCAATAATCTATGATCTATACATTGGGAATAATAATC 
ACTATCTAGAAATGGTGTTTTAGAGATTAACATATTATAATAACCTTGGTAAAGTATCTGGCTTATACTCAGTAGAAGT 
ATCTGCTTTATACCCAGCAAATATTCCTTTTCAAATAGATGTAGGCCACTATGTTATAATTAATAAAGCAATACCATAA 
GCATTTGAATGTTTCTGCACAATGACCTATTTGCTGTCTTTTGTTAAATTTTCTTAGTTGGGGGAGTGAAACTCCTGAC 
TAGCTTTGGGCTGGATATAGCATAGCGGTGCCCACCTATGTGGAANGGTTTGAAGAGTCCTCGACAGGGCCAGTGACCT 
CATTGTCCTTCATAGAGCCAAAAATTGCGCCAGTTACAGATTCAGTCCCCTGAGTTTTGAACAAACTTCCAAAATGCCA 
GATCTTCTATTATAATGCAAGTATTCTTGGTAGTTGAGAATGGAGGAGAGTTATGAGAGTGAGGTGAAATAGGTTAAGC 
TACAGGTTGCAAACTCATTCCTTGCTCCTCTTGGGAAAACTGGACAGTCAGATGACACATTATTGCCTGGCTGCAATTG 
GCTGCAAGGGGCAGCTGCCCAGTTTTGATGGGATGCCCACTCCTGATAGGATACTGATCCCTTTCACCTTACTCTTGGC 
ATTCTTTAGACATTTTCACTGTTTTCCTGGCCCTTGCAACACCTGAAAACTTATTTGCCCAGAGTTAATTAGAGAAGAG 
AACTGACAGATGTCAGCCAAATTTAGTTGAAAGCGGGTAGTCTGTATGTCAGAAGGCTCTATTGTTCTTTCATTATATG 
AGGTAGGGCAGGTGGCTGCATCTTTGAACTCTAGTTTCCTCCTCTGTGAGAAGATGGCTTAGAGGTTCCACAATCTCTC 
TACTTTTTCTCATTCTCTGGTTCCTGATGGTGATCTGGGTTCTACCTGAAGGGAGCCCAGGATTAGAGAAAGGAAGAAT 
ATTACAGGCAAACTGGTCTCTTTCCAACATGGCCCAATCCCTCTTGGCGGAATCTGCTTCAGGGAAGTTAAGCGTTTGT 
CTAGAAATTATGATGTCATGTTACGGAGCCCTTATTCCCTCCTCTATAAAACAACTTTCCTGTTGTCAATTCTTCTGTA 
ACTATGTTATCTACTATGCTGACCACAGGGTACATGTGGCTTTCCACATTAATGAAAATAAAAGAAAATAAAATATCCT 
GTTCCTGGGCCACACAATCTCATTTCCAGGGCTCAATAGCCACATGTGGCTAGTAGCTACTTGGCAGAGGAGACACAGA 
AAGAACATTTTCATCATCACAGAAATTCTACTCTTGTAGAGAGTGCTGCTCTAGAAGCTTTAGGCCACTGAAGTTGTAT 
TCAGCGACCTGACATCAGAGAGTTTTTGTAGTCACTTGAGCAGAGGTAATGCAATCCCTGGGGAAGACTTCCAGTTTCA 
ATTACATTCAGGTTAACAAAGCCCATTGTTCCAACCAAAATAATAGTTGCTCAACATTCCATTCTGATGATTTTTTTTA 
TCCAAGCAGTCAACATAGTTTCATTAAATACCACCCACTAATTGTGTACTAGTTAAATGAGGAATGAATGTGGCTCTGT 
CTCCAGATAAATGAATAGAGAGAGAGACAAAAAAAAAAAAAAAAAAAGAATTGGCTGACTCGGGGTGCTGGGTACACAA 
AATAACTTGGTTAGGCTGTAGGATCAGAAAATCTCTCTAGATCTTTTTTCTAGAACTTCCTTTTTCCTAGATCTTCCTT 
TCTGAGGAGAATCGCTCAGTTTTAACAAAGTGGCCAGTTTACACTAAAATGCTTGTCATTTATATAAAATATTGGCATT 
TGTTGCAATATTGCAAACCAAAGAGTCATTGAGTTCCAAACTAAACAAAAGTTTTATGAAACAGTTTGTCCTGTCCAAC 
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CTTAAAAAGAGAAGGCATTTACTATATGCCAAGCATTGTGCTGCCTGCTTCACGTGCATTTTCTAATGTGGGTTTCACA 
ATACTTTCTTGACAAAGGTCAGCTGTGCACCTACCTGCTGGAGAGACAGCATCAGGAAGGAGGGAAAGCAGAGGTTGTG 
GAGTACAGCAGACTGGGCTTAAATTTCAGCTGTGTTACTTACTAAACTTCAAGACTTTGGGCATTTACTTAACTTCTAT 
TAGCTCTAGTTTCCCTGTCTGTAAAATGGGGGACATGATACCTGCTTCATGTGATTGTTGTGATGATTAAGTCAGACAA 
GGCAAAGGAAGTGCTTGGTGCAAGACCTGGCACACAGAACATGAATACAGGGGAAGAGGTCATCTTTTCTGTCCCTACT 
GAATTGTACCTTGTATATATTGGACACTCAGCAAGTATTTGTTGAATAGATAGGTGGATGGAAGGGTGGAAGTCACATC 
TACAAAACATTCTTCATCTGCAGAACATTTCCTGNGAGTGTAGGTGGTTGCCTAAGTACAATGATTTGGGGAGGCCAAA 
AGTCTCTTATTCAACCTCAAACATCATCCCACTGGCTCTGGCTGCTATTTTGAAATTTAAGTATTCTTCATTCTATTCA 
GTTATATGTCCCTGTTAAAAGCAAATATTACTTTAGAGAAGGAACACACTAAGCTATTGTGTGCCATGGTTTTGGTCCA 
CCTGCCGAGCCTCCTAAGACAGCACTGTGGAGTGGAAACACCTCTGATCTGGGAGCTGGATATTCTGGCCTCCAGACCT 
GGCTGTGCTAGCATCTGGCCTTTCCTGGGCCTTGACCTCAGATTTCCTAUTAATTAAATGGAGGATTAGACTAGATCTT 
CTGTAAATGGTTTGGTTTCTGGTTTTATAAGTGGGTTACCAGGCAAGTGAGTTTTCATGTTGAGGCATGGGGCAATGCC 
TGGGTTGGATGGCTTTGGAAGGTGGCAATGTGGGGATTATAGCCCTGCAAGGACAGGGAGCTTCTGTCCAATGTGGTTA 
CAGGGTGCCTGATAATAANAGCATAAGGGACATACCATGAAGGAACAGGGGATCAACAATGACAGTTTTAGGACTGTTT 
CACAGCTTTGTTAGATACCAACCTGGTTTATAAACATCCCTTAGGAGTCTTCCTGGATATTAAGCATCAACATAAGATC 
ACCTGGAATGAAGCCAGTTGACTGCTCCAAACGTGATCTTCAAAACTGGGTGCCCTTATGCAGCAAGGCTTGTGTGTAT 
TGTGGAAAACTGCTCCAGGACATTCTGAAGCGTGACTGTCCACTCGGTGGTGCAACCACGGACTGCCAGAAGCTACTGG 
CCTGGAGCAACTGGCCTAGCCCATAGAAAGCAGGAATGAAGCAGCTCTTCGTGGCTGTAGGTGTCCCACGGAACAAGGG 
TAGAGCCAATTACTGAACACCTCCCACATGCCAGGCACCATAGTGGGCATTTCACACACATTGTCTCATGTAAACTCAC 
AGCTGTTCCATGTAGTAGACATTACTGCCTTCACAACACAAATGGGGAACTGCAACTCAGAGAGGAAAGAAGTAGAGGT 
GAGATTTGAGAAGATTTTTGGATGCCAAAATTCGCATGTCTTCCCATGTATGTCGCACAACCTCCAGGATGTTCTGCAG 
ATATCACTTGCTGTTATAGTTCAATGTTCTCTACCCATGGGCATTTAGGGTGGAATTATTGTTCTCACATTATTGCTAT 
TTCAGGCATTGCTGGAACAAAGAAACAATCACCACCAGTGGCCCCATCTACTCTGAGAGAGAGCGTT.TGAAGTCATCAG 
TCGTATTTTCCAGCTGTCAGGGTTCCAATTTAAGTTTTATGTTGGATCTTTTTCTCTTTACTCTTGGTTGATTGGAGTT 
ATAATCTGTGTTTTCNTTCCCATTTTTGGGTATTCACATTTAGATTTTATTGAGATTCATTTCATAGTGCTTTAAAAGG 
TTAACAAGAAGCCTGAAACTCTCTGGGTTTCTTATTAAGATGCAGCAGGGAAGAAGACAGAGTGTTTCAGTTTATTGGG 
CTAGACATATCTGTTGATTGACGCAGATGCTGCAAACATGTTCTGGGAACCATTTCAATGTTCTGTAATAAGTAGCACA 
TTAATCAGGACTGGGCAAACTGGAGGGGTCTCAGCAGGGTTGGAGTTTCCTGGGAAGTGCCTATTAAGATGAAGAATTA 
GCCAGTGCTCACGTTTAACAWGTAGACTCCTGAGATGCGGCCTGGAGGGAGATGCCACAGAGTGCTGATCAACATTGGT 
GCGGATCACTGACGTGTGATCACTTTCACCTGTACATCATTATCAGTTCAAAGCCTCCCCCTGCCCGGTGGGCTTGCCG 
TGAGAGGGAGGCTCCATCCTCTTTTTTAACATAAGGGCAGGAGGGTNTGCACACTCCAGAGATGTGTGTCATTTACTCT 
TTGCAGCTTCAGCAATTGAGTAGACTGAAGAAAGATGTTCGTGAAAGGTGGACTTTTCTTTTTATCATCATTTGCCCTT 
TTTCTAGATTTTTCATTGTGAAGTGTGTTATATATTCAAGACTTTATATCATGTCATCAAAAGCCTAACCATAAAATAA 
GTCTTGAGTATGCCCACTGTACTGTATGGAGCATGAAGCCGGCTTTTTGTGCAGTCTCCTTGTTGGAACCACTCCTTGA 
AATTTGGGCTTATCATGTCCTGACTTTTCTGGACAGTTTTACCACATAAGATAGTTTGCTAAACATCTTCCCCGTATTT 
AAAATGTGGCTTTTGTGTAATAAAGCCCTGTGGACTCCATAGCAGTACCAAGTTTACAAAACTACCCCAGTACCACGGT 
TTTGTAAACAGTACCCCTGTTTGCAAAAACTGGCTCTGTTTTAAAATAGCTTAGATGGCCTTTATCCCAAGTGCTTGTG 
TTTTGATTATTCTCTGATGCAGAATTAAATGAAGAAATTTGTGCACGAAGCAAACTTCACCTCTGTATCCCCCAATACC 
ACATGATCTCGGCTCACTGCAACCTGTGCCTCCCAGGTTCAAACAATTCTCCTGTCTCAGCCTCCCAAGTAGCTAGGAT 
TACAGGTGCCTGCCACCACGCCCGGCTAATTTTTGTATTTTTGTTAGAGATGGAGTTTCACCATGTTGGTCAGCCTGGT 
CTTGAACTCCTGACCTCAAGTGATCCACCCAACTCGGCCTCCCAAAGTGCTAGGATAACAGGCGTGAGCCATCGCACCC 
AGCCCCTCAGTTTTAATTCTATAAATTAATGGATTTTATAGTAGGATGTTAGGACAAGAAATTTATATGTCATTACATA 
TACTTGGGGATTGATAAGAATTTATATTTCTTTTTTTTTTTTTTTTTTTTTTTGAGATGGAGTCTTGCTCTGTTACCCA 
GGCTGGAGTGCAGTGGTGAGATCTTGGCTCACTGCAAGCTCTGCCTTCCGGGTTCACGCCATTCTCCTGCCTCAGCCTC 
CCGAGTAGCTGGGACTACAGGCGCCTGCCACCACGCCTGGCTAATTTTTTGTATTTTTAGTAGAGACAGGGTTTCACCA 
TGTTAGCCAGGATGGTCTCGATCTCCTGACCTCATGATCCGTCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCGA 
GAATTTATATTTCAATATAGCAGAAAACTAATGAAAACTTTCGAACCCCAGTCCCATCCACTTCTGTTTTACCATTCCA 
CATTCTTGTGTAGTGAGTATGGTTCTGAGGCAGTGGTCACTTTGTGANGCAGTCATGAAATAAATAGGAGAGAATCTGG 
CCATACTTGTGTTTTTCCAGATCCAAAGGTAGGATAAGCCTCAGATGCTGATGTGAATTTAGTGAGGGGTCCTGATATG 
GCNTGATGCCCTTGCTGTTACTCTGGTTGAGCACAAATGTGTCCTTTTATATCATATATCCACTTGAGATCTTCAAGGC 
AAGCAATTGAAACAGACTTTGGCTGGCTTAGGCATAAAAGTAACTTCTTGAGAGATACCAGGTTATCTGGTGGACTCAC 
TGTAAAGTTGTAGGAACCAGACTTAGAATATGGGTGGGGAAAAAGGGAAGCCAGAGCCAAATTAAAAGTCACACCAGAG 
AGCCAGCTTGGGGAGCCATCACTGCTGCTCCTGCTGAACACTGGGCATGGGGCCGGCACGGCCACTGCTGGTGTTGGCC 
TTGGATACGGTTGCTTGGTGCTGCTGGACCTACTGGCCTGGCAACTGGCTGCTGCCACCACAGTTGCCAGGATGAAGTT 
TCTCTGTTCTCTGAGCCACTGGCCCCGGATTTGAAGCCCCAGGATGGATGTATATCATTGTCTATGACCATGATCTGTG 
CCATGACTGCCAGAGAGTCTGAAAAAGAAAGAATCTGGCTATCTTGACTGCTGTAATGGAAGGGGCTTTGTTTCCCACT 
AAGATTCACATGGCAGGAAATTCATCAAATATAGGAAGGGTTTCAGATACCAGAAGGCCACAGTCTGACAATACATAAT 
CAACTCATTTTATCTAAAGGCATTCTTTTGAACCTTTAATTTTCCTTCTTGCTGACATCTTTATTCTTTTAAGCCCCTT 
ATTAATAGTCTGTATTTCAAGTAGGAGAAGAAAATATAAAGAGATATCCTTCAGTTCCTTTTCTTTATAGCTTTCTTGA 
AGTTTCTATAAGCAATACTAAGAGGTAATATAGCCTCTGTCACACCCCCACCCCAAGAAATTGGATTGGAGAAGTGAAC 
ACACCTTCTGAGAGXGCAACTATAAAATAGGCCTAGAATGGATCAGATGAAAGGAAATAAAAAGCAATTATTTAAGTGG 
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GGCTTAGATGTTGCTTAAACTTGGCTTTTCCTCCTCTATAAATAATCAAATTATAGATCTCCAGGGACCTAAAATGTTA 
ATTTTGGGATGTATGCCTCATTGCAATTCAAAGATAGGTGGGTGCTTAACATGAGGAAGTAGAGTTTAGTGATTACAAA 
CAGGGTGTTGGGGTTGGACAGACCTGGGTGCAAGTCCTTGTTCAGCTGTGTGACTTGGGGCACATTTCTTCACCCTCTG 
AGTCTGTTTCTCATTTGAAAAAGGGCAGTGGTAATCTTTATCTCACAGAGTTGGTATGGGAATTGAATAAATTCATATA 
TGTAAATCCCATATTAAGTATTTAGTAAATAGCTATTCTCATTCTAATTCCTGTTATAGGAGAATAGAGGAGAAGTTGG 
TTCTCTTAAAGTAAAAATGGGTTGCTTTTGGAGGAAATGTCAAGCAGAGGTCAGTTGACAATGCAATGGGTGTTGTAGA 
GGAAGATCTAGCACTGGGGAGTAAGTGTGGTGGACTGAGGGATGTCCCAGGTTCCCTTCGATAGCTAACTCTATGGTAC 
AGTAACTCTCTTGAGAACTCAGACAAGGATTAGTCCTCTCAGCTGGGCTACTCCTGATGTTGATGGTGAAACACCAGCC 
ACTCAGGCAGTGTCCATCAATGTCAACCCTAATCTGGAAATGAACTGACCAGGCCAAGGTAGAAGCCTGTTGGTCTGTC 
CAACTAGTAACAGATCCGTAAAAGTGACAGCCACTTTTACCACCATCATTATAGCTCTGACCACTTTCCCTGACTTGAT 
TTGGCCAATGTGTTGTGTGAGTGGTGGATGGAAGAAGCTAATACAGCTATGGCCTTCTTCAATAATGGTGAGGTACCAC 
TATCATTTGCAAATCAGTTCAAAAATAGGAGGTCTTCCCAGCTGGGCACTAAGAGCTAATTCTCTTGGGCAATTTTTTT 
TATTGCATTCAACCATAGANGATTAAAAAACAAAAAAGAATGGCATTTTCTCCTCCCAAAGCAAAACCTCTTGGATTCA 
TGGTCTATCCTAATTATATCTTCTGGGGTAATCCTGAGAAATCTTGTCCATTCCAGTAGAGCCTGTGCTGTGAATCANC 
TGTAAGAGTGCTCACCTAGTTTTGCTACAGTGCAAGAATTTCAAGGTCTAAACTCTATGAACAAATTGATTAGGGTAAG 
TTATTGCCTATAATGTGATTAAATTATACTATAAGGAATTATTTTATCTGATGGTTTTCCAACATGAGAGCTCAGGCAG 
AATAGCACAAAGGATGAGATTATAGATCTACTCATGATTTTCAAGTACATAATACACTGTTCTTAACTATAGTCAACAC 
CTTGTGTAATAGATGCCTTGAACTTATTTCTCCTAGCTAACTGAAGTTTCCTATCCTTTGACCAATATCTCTCCCACTT 
ACAACTCTCTGTCCCTAGCCCCCAGTAAACACCATTCTACTCTCTGCTTTTGTAGGTTTGACTTTTAAAATTTTCACAT 
ATGAGTGAAACCATGTGGTATAGTGTTTGTTTTTCTGTGCTTGGCTTATTTCACTTAATATGATGTCCTCCAGATTCAG 
TAATGTTGTTGCACATGACATGATTTCCTTCTTTTAAGGCTGAACAGGATTCCATTGTGTATATATACCATATTTTATT 
TACCATTCATCCATTGATGGAAACTTAGGTTGATTCCATATCTTGGCTATTGTGAATAATGCTGCAATGAACATGGGAG 
TGTAGCTATCTCTTCAAAATGATTTCATTTCCTTTAGAAATCTACCTAGTCATGGGATTCCTGGATCATATGGTAGTTC 
TATTTTTAATTTTTTGAGAAACCTCCATATTGCTTCCCATAATGGCTGCACTAATTTACATTCCCATGAACAGTGTGCA 
GATGTTCCCTTTTTTCCATATTCTTGCTAACACTTGCTAACTTTTGTCTTTTGATGATAGCTGTTTTAACAGATATGAG 
GTGATAGCTCATTGCAGTTTTAATTTGTAAGGGAAATGCACATTTAAAAATACTGTGAGTGCTAGTAGTAAATGTGGGA 
TCCTAAAAATTTGCATTGGACCACGTGAAGAATTTCTTTTGTGAGGCCGGAAAATGGGCTAAGAGTCAGAATGACCTAG 
TGTTCGTCTTTGTTTCCATACAATTCCCAACCTACCTTGAGGTCCACGTCTGAATTTGGCTGTTGAAGGCTTTAATTTT 
CAAGGAAAGGAAAGGTCTGCCTGGGATAAGTCGGCCAGCAAGTCAGCAGAAGCAAGCCTAAGACTAAGGAAACACAGAT 
CTACCTGTTGTCTAAGGCCAAGCTGGCATAGATACCTAACTCTGGGTCTTCTCTGTCTGGGGGCAAAATCTCCAGCCTT 
GAATAGGAGTCAGACCTGTTATGGTGGCTTTCACCTGAAGTCCCATCTACTCACGAGGCTGAGGCAGGCTCCCTTGAGG 
CAGGATCCCTTGAGCCCAGGAGTTTGAGGCTGCAGTGAACTATGATCACACTACTGCACTCTAGCCTCGACAACAGAGC 
AAGACCCTGTCTCTAAAAAGAGAAAAGAATAAAAAAAAGGAGTTAAAAGTTAATATAGAACCAGAGAGAGAGGGAACAG 
GTCTTCTCAGATGGGGTAATCCCTGGTTTGACTTTCCTTCTAGCCCCATGAGAAGAAGACCCGTAAGAAAATAAGGGAA 
GAAGCCAAAGAAATATGTGGCAGGGTCTTTCCCAGGTGGCAGCAGCCCAACCCAGTTCACCTTCCTGACTTCATAAAGG 
AAGACACAGGAGGCTTTTCTTATTTTTACTCCTCTCATTAGACTCCACCATCTGCAAAATGTTGTCTAATAATAAACTC 
TCAGGATCATCTATTTTAACATATCTGCTCCTTTGTGGGAAGAGTGAGTGTGAAAATTTGGGAACATGCGCAGTGGATA 
AAGCTGTTATTTTATGCAAAACAGAAAAGAGCAGTGCCCCCTTTGGGTGGATGTAGCCCTGTACCAGTGCACACAGCTT 
GGTATTCTCAAAGAAGCCCACAAAACAACCAAGGAGGCTGTTCCAGCTGGGCACTAGTAGCTGATTCTCTTGGTAACCG 
TGGGCTGGGTTTTAGCTNTCACATGCCTGCTTGAGCGGAGTACCTTTGTGTGGTAAACAACCTGGACCACTCTACATGG 
TCCCCTGGTGGTGGTAATGGGCAGGCTTAAGCGGTGTGATATTGGTTAGGGGGCTCAAACAACTCATGGAATGGGCAGC 
TAAGCAAGGTAGAGAGATGCAGAGCGGGGAGGGAGGAGTTCTGAAGGGGAGTTTGGCTTGTTTGCTTTTTTTTTTTTTC 
TTCTATCTTGGCACCCTTTATTAACAGAACACAGTGTAGATTATGCATTGTATTTTGAAAAAGAAAGAGAAATAAAAGG 
CGTAATCTTTGCTTTTGAGATGTTTTCAGTCTAACTCAGCAATTCCTTTCCCTCATCCTTTCTGCCTCACTACTTATTA 
CATTTACTTCTAGTTCTTCCTCTTTAAATTGAAAAAGCAGAGGCAAAACCAGACACTGTGATAATGGAATTTTATGTTG 
TGGTCTTTGATTACACTTCCCTTCCAAAGCTTCAATATTTCACATTGTTAATAATAATGTTCTTTGTAGGAAAAAATCC 
TTAATTTGAAAATGTTGCAGATGGCCTTTTATCAGGAGCTATGGACTGTCAAAATAAATAGATATAATTATGAACCATT 
GTTGTTGAATGGGCCATCTTAAATAATAGCAGTCAAGTTTCCAGAAATTAAAAAAAAAAACCTTACATTTTAAAAAGAC 
CTCAGAATAATTAGTGGTCTCTGGTTGATTGGTTTTCAACAAGTTATTCAGCAGATGGAGGCTGTCAGATTTCTGCTGG 
TACGATTATTTTTGTAACTCAGTGGTGGAGGGGGGTGGTTTATGCAACTCAGCATCACCTCTTTGTTGAATTGGATTTG 
GTTTAAGAGAATCCCACCGCACCTGTACATTAAGATGGAGCATGAGGAAGGTCTTGGGACCGAGCCATTTGAAGAAAAT 
CTAGGCTCMGGTGGGTCACTTTAGGAGTATTAGTATAGCCTTAGACATTAGCTCTTGGAACTACCCTGAAGGCGAAAAT 
GTGAGACAGCTAATATTTCTCTGCAAGAATTCCTTGGGTTGCTGAGTTTTGGTTGTTGCCATCAAGAAAATGTTTGTAC 
CGGAGCAAGATGTGGAAAACCCCAGATGAGAGGATATTAATGTAGATTCATGAGCTCTGCCAAAGTAATGTCATTACTG 
CTGCTCCATCCCTGAAGAAAGATCTTAAACATATGTAAATAGACAAGACAAGTTATAAATTGTAATTTAGTATCTGGTA 
ACTGAAAGTCTTTACTTCATTTGTACTGAGTGATTACCTGAATTTACTAAGGAAAATTTTGGAGGTCACAGATTTGAGT 
TGAAGTCAATAAAATAGGATAAAAGTCTAGATGATGAAACTTAGCTTTTGTTGATTAGAGTTCTGTTTAGCTCTTAAAA 
CTGCAGTAAATAAAATGTTATATTAGTGGAAAATACAAATGGATTCAGAAAATATAGACAAATCGATAGGCAATTGAAA 
TGTATACATTTTATTTTCAACATATCAAACCTCGAGTTCAAAGTTCTTCATAAAAACACAATTCCTAAATTAACTTTAC 
AATAACTGTGAGCATTCTTATCCCCATTTCAGTGCTACAAACCCAAGTTATGGGGAGAAAACTTTAAAAGGAGGCAAGA 
GCTGCCACTATAATTTAAAATATATTGTTCTCCACTCTTTTTACATATTCTTGAAAGCAGTTCATTAACGGTGACCTTG 
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TGTAGGAAftAATTAGCATTTGTGCCAAAAAATTCTTTGTATGTGTTAGTTTGTGTGCATATTTTGGAGTCTTCATGTTA 
AAAGTATAGGACAGACCTACTTGACAAAGGTGAATTTTGTCGAAATTTTGGGGAGAATATAGATTTGAATTCATGTAAA 
TAAGATTGAATAAAAATCCAGATGACTGAAACATATTTCATCTTTTGCTAATTAGAGCTTTATTGAGCACTTAAGCTGC 
AAAAAATAAGAGGTTATATTAGTAGAAAATACACATGGATTTAGAAAATTTAGGTAAATCTGTAGATAATTGGAATATA 
ACTCAGGAAAACATTCAATGAAACCTCTTTTTCAACACATAGATTAGTACCCTAAGAGAGTTAAATTAGTGTTTTACTG 
TGAAACTATTTTCTTCCACACCAGAATCTATTGTATGTTGGCAAAGAAAAATGGACTAGCCATTCATTATCACCAAGAG 
TTTATTACTTACTCTGGCCACCTCAGTGTTCAGTGGGTACCTAAAGTGAAAAGAGTTTTAAGTGCTACCTTTGCAGTAT 
TAAGTTTGAGTGAATCCAGGGATATTTGCTGTGAGTGTGGCAAAATGATTATTGTGGAATTGGTTGTTGAATTTGAATT 
TTTTGTTGCTGGCAAAATTCACATTGCCAAGTCCTCCTTTTAAATTGAAGAGTATTTTAAGTGAAATGCAATACAAACA 
TATCTTATTCCTTGAACTTCTTGATTAAATTGGTAGTGTTTTTTATTTGTAGTAGGCTACTTATAGAGTTCTTTTTCAT 
AAAACTTGAAGGTTCTTCTTCATAAATCTTGCAGCTTCAAGGGGAAAAAAAGGAAAAAAGAAACTTATTTCCTCTTAGA 
CCCTTACTGTCACACCTCAAGTATTGGACACAATGTGCGATGCTTAAAGACTCTCTTGGCTTAGAAAAGCCTTTCTCCT 
CTCTTGGCAAATCAGGCAATGTGAAATCAGTAAGGGCCCAGTTCTCACTGTTTTCCTATGAAGTTGTTCCGATGTGTGA 
CACATCCACCTTATGGAGGTTTAAGTTGGTTGTGTCTTGAGGCTCACAAAAGCAGGTTGTGGAATTGGTATAAGCATTT 
GATTTATTTGAACATATCTGGTGGTGTGTCATTGACTGACCCCTCTGTTATAAGCTTTCCTTCAAAAAAAGTCCATCAG 

AGAAGCAATAGTTACACCTTCCTTAGGGGAAGAACCCGTTTAAATGTGTTGCACATCTTCACCTCTTTTACTTGAATAA 
GAAGTTTACAATCTTCCCTGTGGTATCCTTCTTAGGGGAACTCTAGGAAGAAATGTTTGATCATGAGAGTGGTAACTGG 
AAGCATGAACTGGAGTACGGTGTTCCCCATTTAAAGAAATTTTGCTTAAATTTTTTTTTAAATGGCTTTCCAGAGGTCA 
GGCAAAGGCCAGTTTCCCCTTGATATTGGGAATTTCAGGGTGGGATTAACAAAAGGCTAGAAAATGAAGATGGAAAGGG 
ATTTATAGCTACATAGCAGCAGCATGGACAATTTCCTAATGTGCATCTCTAATTAAATATTGGTGTATTAGCTTATTAA 
TTACTTCAACAAATATTCATTGAGTATCTCTGCCAGGCAAGAA.TCTGGGCACCAGAGTTACAAAAGTGAATGAGGCACA 
TTTTTCTTCCTGAGGGAGCCTAGAAGGAAATATACAATTAACTACAGTCATTGTTTCTCACACTACCAAATGAAAGAGG 
TGAGGCTTACCTGTTTCTCAATGTCGTTTTTCTGAGGACAAATAAATGAAGAAACTTCAACTAGAAAAAACAAAAATCA 
TATTCACAGTTGGATTGTCTGTACAATATTGTCATCAGTAAATCATGTAATGGTATTATAGGACTTGGACTGAGTGTGA 
CATTGCCAATTTCAGTTTGTAATTTGTTCAAACTTGCAAGTGATAA.TGTGGTACTTTATTTTGAGGAGCAAAACAATAA 
AAACCATCAGTACAAACTCAGGGTATCTTTGGTCCTAGAGATCTCTATTCACAATGATTCCTTACACTGTGTGAAGTAT 
GAAAGTTCTATAAAAAGATTTCTCCACAATTCATTTTATAATAGTCCTGTCAGTAGGTTTTATTAACTCTACTTTTCTG 
TTGAAAATATGGAGTCTCAGTAATTGTGATTGAGTTAGTCATCCCAGGTTATAAAACCAACAGTTTCAGAAGGGTCTTG 
AATGAAATATCTTCTGCCTTTCAATCCAGGGAAGTTTGTACTATACCTCAACAAGGACTAAAGGTAAGGGCTAAACATG 
GAACATCACAGCTATCAAATTGATGAGAGAGGCCTTATCACTTCTTAGGTTGCTCAAGAGGATGATGTGAGCAGAATAA 
TGGCCCCCAAAGAGGTTTATGTTCTCATCTCTGGAATCTTTGAATACGTTATAGGACAAAGGAGAGTTAAGATTGTGGA 
TGGAATTAAGATTACTAATCAGATGATCTTATAATAGGGAGATTATCCTGGATTATCCTGGTGGGCCCAATTCAATATT 
TTAAAAGGTAGGCAGGAAAAGAGAGGGAATTGTGACTAAGGAAACTAAGGGGCAGTAGTCAGAGGGATATAACATTGCG 
TTCTTTAAAAATGGAAAAAAGGGCCACAAGCCACAGAATGTGGATGATCTCTAGAGCTGGAAAAGGCGAGGAAAGAGAA 
TTTCCCCTAGAGCATCCAGAAAGAAACTCAGCCCTATGAACCTCTTGGTTTTAGCCCACTGAGACTCATAGGACTTCTG 
TCCTATGGAACTGTGGCATGATAAACTTTTGTTGTTTTATGCCACTAATGGTAATTTGTTAAAGTAGCAGTAGGAAACT 
AATCTGCGGGGTGGCTGTTAGAGCCTGATTTATAGCTATCTACCTTCAGAGCAGACAGTGTGACTGGGAGCCCCCTGTG 
ATCACCATGTGGGGATGTTATAGGTTAGATCAATCATTTATTCAATTATTTATTAATAAACATTTATTGCACATCTACT 
TGGTACAAGTCACTGTTCTAGGCCAAACAGTAAACAAGACATAAAAAATCTTGCCTTCATGAAGCTATCATTGTAGAAG 
GGGAAAGATAATAAATAAGTAAAATGCATCATATATTAGATAGCGATAAGTGATGAGGAAACTGTGAGGAGGTAACAGT 
GATAGGAAGCAGTGTGTGTGTGTGAATATGCATGTGTATATGTGTGCATGTTTATATTAGGTTTGTAAATTTTAGATGG 
GGCTTCTAGGGCAGGTTCACTGAGAAGGTGATATGTAAATAAAGACCCGAGGACTTCTTTTAGGAAGGAAGAAACAGCC 
AGTGACTTTCTATCCCAAGCAAAGGAAATGCAAAGGCTCTGAGGGCAGAGGGTTCCTGGCACGGGAGGGATGGGAGATG 
GTGAATAGGTGAGAATGTAGGTAAAACTTCCAAGGTGCCAGGTTGATTTTTTTAATAGTAGCTTATATTCCCCCTCAGG 
CCAAGCCTTGGAGATTTTCTCCTCAGCTGGTGGTTCTTGTTTTTTTTTTTTTTTTAAATTATCATTTCTACTGCAGAGA 
AAAAGCAGACCATTTCCAAAGGGCAGCCTAAGGGAGCTGGAGGCAGAGAGTATCAGAGAGTGTTTCAGXGCTGATAACC 
AATTTTATGGATCAGTCATTTTAATTAATAAGGAGAATGGGGGAAAGTGATGCAAACAATGTAAGTCCTGGTTGGCATT 
TCCTTGAATGTTGAATACCTCTTACTTTTCAAAGGGTAAGGAATTTGGTTAGTGACTGGAAACAGGCAGAATTGGGGTT 
GCGCTAAACTCAACCAGAGGTCACAGAGTAGTGTTGGCAAAGGTTGGCCTCTTTTTCTTGCTGCACGTGGCTCGTATTT 
AATATACTACTGCAGAATAACTTTGATCTCTCTGCCTTTAGACAGAAGTCACCACCACTATCCCCCTAAAGCTATTGGC 
TAGCATTTCTTTAAACAAGCAGGCTGCACAGAGCTCCTCATGTGACTCCAGCAGGGGAGGAAGGGAGGAAGTTGCATGG 
GTTGGACACCCAGAGCTAAGAAGTAGAGAGATGTAGGTAGAAGGGCCAGCCAATTGGCAGCAGTAGGCTGCAACAGCCA 
CACACTTGCCCCGGGAAGTGGGAAATAGGAGGGATGCTAGAGCTTGGTTTCTAACATGGCAAAGATCTATGAGAGCGAG 
AGAGAATAGTAATGGAGTAAACCAAAGGAAGAAATAAGATGCCTCCAGAGGGATATGGCAGCTTTAAAACATGGCCTCA 
AAATCCTTTGACACTCCTTCCATCAAGAAATGGGGTCTATGTCTCTTCCCCTTGTATCCTCTTGTGACTGCTTGACCAA 
TGGGATGGGGTAGAGGTGTCAGTTTCTGGTGCAGACCTTCAGAAATGGGTCGCTTCTACTTTGTGTATCCTGAGAGGCT 
TGCTCCCAGAACCCAGCCAACATGTTGTGAAGAAGCCCATAGAAAGGCCCGTATGGAGAGGAAACTGCAGTCAGCCATG 
TGTGAGAGTCATCTTTGAAGCAGATCCTTCAGCCTGTCAAGCAATTCCAGCCGACATTACATGGCACAGAGATGAGCTG 
TGCCTTCTGAGCCTTCCCCAAATTGTAGATTTGTGAGAAAATGAAATCACTGTTGTTACTTTCAGCTACTAAGTTTTAA 
GGTAGCTTGTTATATGTGAACGATTGTAACAGGGTGCATTTTAGGTGACTAGGAAAGAGAAATACCAGGTTTCATGCAA 
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TATTGAGGTTGCTTTGTTATTCAAGTATATAAAA.TATAAATCATATGATTAAAATTTTTTAATCATTTAGAGTTTTTTT 
ATTCTCTCCTTCGAAAAATGCACATATGCCAACCTTTTGAATACAGTTTCAAGAGTCTGAATACCTTCTACATCCATCC 
ATGGGCATAGACTCCAAGCTGAGAACCTCTGTGGTCAGAATTTCTTCTCACTACTGTGTTATAAAGTGCAATTTGGTGT 
AAGCTTAGGGAAGGAAGAGGGAGAAGACACTGGACTTTCTATTGTTAGACTTGTATTTTATTCCAATCCTTTCATAGAT 
TTGCTCTTTGATTGGAGATAAAGTGTAAAACCTCTCTATATCATATTCTATATCTATATGATATTCTATATCATAATTT 
CTTGGATGGCAAAATGTGGATTAAAATTCTGTCCTTTCTTTCCTCAAAGGAATGTTGAAATTAAAAAAAAGAAAAAAGA 
AGTGAATATGCTTAGAAAAGCCATAACTTGCCCATAAGAGGTACACAATGAATATTTGTTGAATTTTTAGCTGTCGTTA 
TTGATAATGGATTACTTAATTAGGTCGCTGTGGTGTTATGATATAGATACTTGTTTTCATCCATGGTTCCTGGCTTCTA 
GCTCCCATAATCCTTGTTATAATGTTGGGGCACTTTAGGCCTCAGGAAACGGAATCTTTCCCTCTAACCTTCTCCTGTC 
CTCCTTTCACTTGCCCAAGGCAGGACTCTAATCTGATTGTCGGTCAAAATACCCTCATTCCAGATCCTGTCCTATGCAG 
GCACATGGATGAAGCTGGAAGCCATCATCCTCAGCAAACTAACACAGAAACAGAAAACCAAGCACCGCATGTTCTCACT 
CACAAGTGGGAGTTGAACACTGAGAACACATGGACACAGAGAGGGGAACAATATACACCAGTGAGGGGAGGGAACTTAG 
AGGATGGGTCAATAGGTGCAGCAAACCACCATGGCACATGTATACCTGTGTAACAAACCTGCACGTTCTGCATATTTAT 
CCCATTTTTTTTTTAGAAAAAATAAAGAAAAAACCCCAAAAAACCAAAATACCCTCATTCCAGAAAGAGTCCTGCTCTA 
TACCTAAGAGGAATGAATGCTACACAGAGAGGCCAAGAAAAGTCTGAGTAGATAGGCATTGATGGGTTTAGATCATGCA 
CTTTTTGTCCAATCACATTTCTACAGGGTTGTCAATCATGTTTATGTAATGAAGCCTCCATAACAACCCAAGAGGATTG 
GGTTTGGGGAGCTTCCAGATAGCTGAACACGTGAAGGTTCTTGGAGGGTGGTGCATCTACGGAGGACGCAGAAGCTCAT 
GCATCTTCCCTCATACCTCACCCTACACATCTGTATCCTTTGTAATATACTTTATAATAAACTGGTAAGGGTAAAAGTG 
TTCCCCTGAGTTCTGTGAGCTGCTTCCAATTCCAGTTAATCAAACCCAAAGAAGGGGTCATGGAAACCCCAACTTGAAG 
TTGGTTGGTCAAAAGACACCAGACTTCTGACTGGTGTCTACAGGTGGAAGCATCTTTGGGACTGAGCCCTCAACCTATG 
GGATCTGATGCTATCTCCAGGTAGATAGTGGCAGAATTGAATTAGAGGACCCCCAGTTGGTGTCCACTGCTTGATGTGT 

GGAAAAACACGGTTTGAGAGAGCTTTTCCTGACACAGAAGCCCAGACCTTTAAGGGCAAAGTTTTGTCCATAAAACAAC 
CCTAGAACAAGGTCCCCAGGGAAAAAGCACCAAAGGGTATAGGAGTGGAAAGAGGGGGTCAGTACAGGCATCTCTGCCC 
CTGTCACCCATGTTACATTTTACCCTCTGTTATCCTTCATTTTATAGTCAGTGTAGGGGAACTAGGAGAAATGGTAACA 
CGCAAAGATTGGTATCAGTTTACACCAAAACAGAACACACTGCTGGTGAGCACAGGGAGTTGGAAACAATATACACAAA 
AGTCTCACAAAATAGAAAAGAACATGGATACTGGCTCTAACATTGACGTCATTGGGATACAAAGTCTATTTACATTGTT 
TCTTATGAGGTCAGCAAAACATTTCAAATAGCAACTCCTTGGCTGCCTGCAGTGGGTCTGCAAATGTGAAATAAAACAT 
GAACTGCAGACCTGACTTATGAGCAGGACGTTCCAAGTTTCCTTCTTTGCTTTTTCTGTAACAGATCACCTTGTCCTTG 
TTACTGCATTGGTAGATTTTTATCATCTCAGATGAAAGAATCCTAGTGTTGGCCAGGGCAAATCCAAAACACAGGTGAT 
GAGAGGCAACACCCAATGTTAAAACCTGATCCACTGTGGTTATTTTTCTTTCCCATTGGGAAACTATAAGGATGCAAAT 
GGGCAGGAGAGTAAAAGCAGCAATCACGTCTGCATGGACTGAAGGCAATTTAGTTTCTATCAGACATGGTGACAGTGAT 
CAATGCATCACAAAATCACAAACAACAGATGCCAAGCACAAACTGTGTCACAGATCCCAGATCAAAGATATCTACCATA 
TGTTTAGCTTTCACATCAATGTACATCAAGTCAGTTTTGAACTAGAAGCCTTTAGATATACAGTTCATTACTTCTTTCT 
CCTTTTTCATCCTCTTTTGTCTCCAGGAAGTTCCCAGAATCCGAATTTAATCATTATTCAGGTTTGGGTATATTTGCAT 
ATAAATGCATTGCTTGTGATGGATCCAGTGAAAGTTCATGCGCAGGGCTGCCCCTGCCCAATGCTGCACTGGCTTTCTG 
CCCCATCAGTGCTGGAGCTGGCAGAACCCCCCTGCAGAGGAACGGAAGCAAGTGACCTAGAGGGGCCTGCAAAGAGTCT 
TAGGAGGGCAATTACAACACGTGTTTCTTCCTTTTAGGAGTATCTAATTGGGTTCAATGTGAAGGCAGCTCACTGTCAG 
GCACATAGAAGAGACTCTGAGTTAGAGAGGTTGAAATGTGGTCACAAAATATCCATGAATGTATTAAATCCATAAGGAT 
TTATTAGGGGCTCTTAAGCATTTGATTCCCTTTAAGGAAATCACTGCTAATAAAGAGGCACACAGCTTGAGAAGCTGAA 
GCAGAGTGAAAAAAATTGATTTATAGCTCATAGGTAGAGAAAGCAAAATTCCTAATTAGTCATTTTTTTTTAAAGCACG 
TACTAAAGGGAAAATTftCTATATATTTTTTTCCAAAGTTTCCTTGGTCTGGCTGTTGTTTGCCATTTTAATTACAGATT 
TATTATTTATTTTGTATAATATATAACTCAGGAATTATTATTATTTAATTTTTCCTCTTTTTTTTGCATTGGGCTTGGT 
GCTGGGGAAACAGAGACAAATTATGCAGAGTCCTTTCTTGTTGGGAATTCACACTCTGGCAGCCTGGTGTAGCCATGTG 
CACAAACAACTACTGTGCAATTTGATGAGAGAGACAGAAGGCAGGGCAGTGGCACAGGTGGAAGTGCCCAGCTAGGGTA 
CAAGGAATTGAGGGAAGGCTCTTGAGAGAGAAAGAGATCTGAGAGCTGTATCTTCCTAAAAAGTTGGTGTATTCCAGGT 
AGATGAAAATAGGATTGGGAGACAGAGGTGGACATTCTGAGAAGGGGGAGTAGTAAGTACAAAACAGAGGTGGCAATAG 
CATTATGGACTTGGGGACCGTTAGTAGGTTGATAGGATTATAGCACATAAATATTAGACCAGAAAGACTGAGAAATGAT 
GCTGGAGAAGAAAGTAGGACACAGGTCATGGAATGACTTGCAGGCTGCACCAGAGGCACTTGGATTTTATGAGAGCCTT 
GGAAGGTTTCTGTGGCAAGTGTTGCCAGTGCCCCTCTCATATTCCCTTGGCAGTCACTGTTACTGTACAAGACAACAGC 
TACAAGTCTCAGAGACTACAAGTTTGCAAGACTGTAATGAGGCAGGCCCAAAGCACCAGAAGTTAACATCCTTGAGAGC 
ATCGCTCAGACAATGATGCATGAATAGCTCAGATTCTTCACCCCTGGTGAGGATGAGTCTGCAGCAGGTTTTGTATAAT 
ATCTTGGAGGTTCCCGGTGACATTGAGTCTCACCTGATCACAGCAGTTGTCTGGTCATTTACACACCAGTATTGTTCCT 
TCCCATACTTGCCATTCTTCCATACCCTCCTACATTTTGCTTCCTGGAATCCCTTCTCGAAAaACTACTCATGCTTAAA 
TTCTTAGCTCAGGCTCTACTTCTGGTGGAATCCAATCTGGGACAGGTTTTTGGCTTGTGGAGGAACAGTGGCAATGAAG 
GCGGAGTCTGGATGATTTTCATGAGAATGCAAGAGAGAGTGGAAGACTCTGGTTCAATTTAGAAAGCACAGTTCGTTGC 
AATTATGGCCAAGCTGTATGTATTCTGGGAGACAGGGAAGGACTTTTCGATGATTCAAGGTTTAGGTTTGTTGACTGGT 
GGGATCCATTAAGCAAAATAAGGAATACAAGAAGAGGAATAGGATTTTTGGTGAAATGTGTGGGATTTGGATTTGATTA 
TGCTGAATTTGAGGTATTTCCATGGACAGTGTAGGCATTGGGGAAGAGGACTAGTTGCGACACCCCAGTTTGGAAGCTG 
AGCATCAGCCCCTGAGTAGTAGTAGAAGAAGTGGGTGTGGCTGTGGTCACTCAAGCTGAGTGTGGGGATGGGGAGTAGG 
AAGAACCCAACAGAAACAAACTTCTGGGAGTACCAACCTTTAACAATCAAATAGATGAGGAGGAACTTGCTACAGTGAA 
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GGAGTGATCTGTAGCACCAGGCAAGGGCCAGGGGAGTGATGTCGTAGAAGCCAAGAAftGGAAATCATGTCAGGAGGAGA 
GAGGAAGCAAACAGAGTCAAAGACTGCAGAGAGGCTTGGCAAGGTCAGACTTCAGGCTCCCATTGGATTTGGAAGTTGA 
GTGGTCATTGTTTATTTAAGAAGTTCATACTAATTTGGATCAATTAGAAAAGTAGTAGAGATTACCTCCACTTAAGACA 
TTTAGTTTTATTACTTGAAAACTAGGGTAACCAATAATTGCCTAGGACAGGGATTGCTTTAATGAATAGGTAAGAATAA 
TTTCTAATTATAGGGTGGCATGATTTGCGTTACCATACTGAAAAATGCTGCCCCTCTATTTGTATGATTTGTATGAAGT 
TCAGTACTTGGAAAGCTTCAAGTTTGTTCACCTAATTAGGTAAGGGTTTTTCTTTTAAGCTAGTTGCTGTTTTTTAGTT 
TCAAGTTGGTCCCTATTTCTGTTTGAATTATCACAGGTTTCAATTTTATGTTGCCAAAAGATAAGATTTAATACCATAG 
CTGATGCCCCTTTGAATTTTGAATAACAATTCTATTTTCTTTATACTATTTAGTTATTTGTGGTTAAGAATCTGGTCTG 
TAGAGTTAGACTGCTTAGCTATTAGAGTAGCTTCAACACTTACTCTTTAAGATCCCTGGGTAGGTACTGTGCTTCTCTG 
TGCCTTGATTTCCTCATCTGTAAAATGGAGAGAATACAACTTTTTTTCAGAAGTTAATTCTTAGTACCAAATGAGCTAA 
TTCATATAATGTATTTAAAGGCATTTTAAATGGCACAGAGTAAATGATCAGCACATTTTAGCGTTAGAAATATTTGTTA 
GTATTTTTTCTATTTATAATTTGTTACTATTACTAAAAACTGGGAGGCAGAATAGTATAAAGTGATAATGATTGAACTA 
TAAAACAGATTAGGGTTCTGCTCTCAAATTTTCCGCCAACTCTCTGAACTGGGACAAGTCCATTCACCTCTCTGAGTTC 
ACATTCTTCACCTATAAAAGAGGGAGGTTAGAATAGAACATCTTTCAAGCCAGCCTTAGTTTTAATATTCTGGGAAGCA 
CACCTTTTGCTTGGAAGTAGCTGATTTACACAGTAGTCTTAGCTGTAGTGTGTTTTCCCCTAAGGGAAAGATAAATGGG 
CTAAAAGGAGAAATGGAAGGCATTTCCATTAGGCAATTGCTTTCTGGAAAGTACAACTAATGTTTTGGTTGGTTTATTT 
TCATAGAATTCATTTCTTGGGCTAAAACATAAATCAGTTACTATATTCAGAGGGCTTATCATTTCTTTTTTGAGTATAC 
TTATGGTTGGAAAAATTCCAAGTGTTTTTCATTTTTTTGCCCTGTTTTTTCATACCTTTTACAGAAAAATAATTGTTTT 
TAGTGCATTCATTTCATTTGCTAATGTTATAATCTGTACAAAACAGCCCACCTAATTATTCTTTTAGATGTTAAACATG 
ACACATGTAAATAAAATGATAATTATAGAATGTGGTGTTTTCTTGTATCTTACATTTTTTAGATCTGAAAATTGGTCCC 
TGTTCTTATTCTGCATGTACTCCAGTGAAACTTTCCCTTGATGAGTTATTTTTCATGCGCACACATGGGGGAGCTTTTG 
AGACACTAGTTTGAATGTTACACTTTGAAGACTTTCTCAACAACTTGACCCTAAGATGATGGACTGGAACTCTTCATTG 
AAGGAAGTGTAGCAGGGTGCAACTGGCTGTAGAACTGACTTCCCTAGCGCTCACTGTCTCATATGCAGCCCTAGAACCA 
ATTCATAAATCTCTTTGAAAGATAGCCATAAACATGTATTCTCTCACACAAAAGAGTAGGGCTAAGAAAATGAAAACGA 
AAAGTGAAGGCAGATCCAGTATTTTCTAAAACTTCAGTAAGAAGTACCTGAGGTCATAAACTTGGGGGGCTGCCTCTTC 
CGGTGAAATGGGGGAAGTCAGCCAGAAACTCTGATTTTGACAGCAACATTATTTAAAGGAGTTTCTGAAATGATCAAAC 
ATGl-TGTTCCATAGAAGAATAAAAGTCTAAAAGCACATGAGAATATTTTTAAAAAATCACCTCTGGAGGAAGCAGAAAC 
AAAAGTGAGTGGCTTGAGTTGAGTCCGATGCTCTTGGTGTCTAGCTCTGTTTGCCATTTAAAGAAAATGCAGAAAAATA 
GAAATGTGTTAAGTGAAATGAAACCCCATAGGACCTTGACTGACTTTATTGTTATCTTTCTTTTGACCCTAATTTTTGG 
GGTAGCTAAAACCGCAAATAAACATATAGAAATAGACCTGGTGTTAGCCACATAGATACATGAAGTAGCATCAGGAATG 
ACTGGGGCTTTTCXCTGCCCCAGTTTATTTGGAAATAACTCCAAACTATTTCATATATAAATATATATATATTTCAATG 
CTTATCATAATTACATCTGAATATTTTGCTCATAAGACAAACTTCTAAATGCCCTTAAAATGAGGCTTCAATGAGGAAA 
TAAATACAGCTGATTTTAAAATGTTATTTAGTATCAAGAAAAAACTCTTTAGCAAATATTTCCTGTGAAAAGTATACAG 
TATAACTAGCTTAATATATAAAATTAAACAGAATCTTTCATGATGAATTGAAAATAGGTAAAATTTGTTTTCCTTGTCA 
TTGTTTTTTCATATGTAGACAGCCAAGTTTCATCCTTCACAGTTTGTGTTCAACTCCTTGCTGTTTTTTTCTCTAATCT 
TTTCCTCAGTGCCTTATTCATTCTCATGGTTTTAACCATTAACTATATTCCCATTCTGGGCTTTCATCACAGATTCCAG 
TTGTACATTTTCTATTGCCCATTGGATGTTCCTACCTGGATATGGAAGTCAAATTGAATGTCAGCTACCAAATTTACCT 
TCCATCCTCCACTTGCTTCCTCGGCTTCTTTCTTTACCCACCCTCCCAGCTCACCAGTTCCTTCTGACTTTCCCGTATC 
TGTTCACTAAACTACCATTTTCTGAATCACCTGGCCTTGGAAATTTGGTGTCATCTTTGACATTAACCTGTCTCATGTA 
CACTACTGTATCAGGGGTTCCCAAGGCCACCCTCAGACTTGCTAAAAGGATGCATGGGACTCAGAAAAGTTGTTATAGT 
CACAATTATGTTTTACTTAGTGAAAGAATACAGACTAAAATCTGAAAAGCAAAAGATATGTGGGGAAAAGTCCAGGAGA 
AATTAGGTGCAAGCTTCTAAAAGTTTTTTTCCAGTAGAATTGCACAGATGCACTTAATTCTGCAAGCAATACCGTGTGA 
CATATGCAAAGTGTTGTCAACCAGGGAAACACTTGAGCTTTGATGTTTTTAATGGAGGCCAGCCACATAGTCATGCAGC 
ACCTGTATGACTTACCTCAGCTACTCAGACTTCAGCTCCTCAGAGAAGGAACAGGCAGCCATCATGCATCACATTGTTA 
GCATAAACTATCTGATCAAACTGGTACCACATGCTCCAAGGCCTGAGGCATACAACACTCTTACCAGGCAGAATATACC 

GAGCCACCTAGATTTGCTGAGTTAATCTTACTACACATGCACGAAAAATCACCAAGCTTTGTTGGTTACTGGGAAAATT 
CAGAGCACATACTGTGGTGTTAGATATGTGTTTGAGTTCTGCCTTTGAGACGATTAAATGAGATGTGATTAACATACTG 
CTGGACACATAAATACTAAGTGATGTCGATTTCTCGTTGTTGTGATTTTTATTATCTCTGCCCTTTTCTATCCAATATC 
ACTTCTTATGTTTAGCCTAAGACCTTATTGTGTTCACCTTCAAGGTGCACTAGCTTCCCATATCAGTGAACTTAGGATG 
TTACGCTGCGCTAACAAACAATCTCCAAATTGGTATCACTTGCTAAAACAAGAGAGTTATTTCTTGATGCTGCCGTTTG 
TCTATTATGAGTTGACTGCAGCTCTGCTCCAAAGTATAATCATTCTGGGACCCCGACTGAAGGAACAGCCCTGATCGGG 
ACATTGGGGCAAAAAGAAAAGAGCGTATTATAGAACCATAAAATGGCTCTTAAAATTTTGCTTGAAAGTGGTGCATATA 
CTATGTATTCCCATTTTATTGTCTAAAGTAAGTGACACATCCCAGCCTGAGGTTATTGGATTAGGGATGTATACTATTC 
CCTTGGAATGTTTGAGCAGTAATATAATCTATCAACTTCCTAGCTAGCCTCTGTGTTAAATGATCATTAGAGTATCTAA 
AGAGGCTGGAAGCAGAGAGGCCAGCTAGGATACACTAATCTATCCTGCTGACCATCACTAAGTTCACATCCTCAAAGTT 
CAGTGTTGACAAACCATTTCTGTTCTCTATAACTGCCGTATCATGGTCTTCTCTTGATTAGTCACGTAAGCTCATTTTT 
AAGCTCAATCACCCATGACTTTCCTATACGCAAGTGAAACCATAAAATTAACCAGCATCGGGCACATTTTATCTTAGCA 
GCTTTTATACCTTTGCTCATACTTTCACTGAGATTGAGGGCTCTTTTTTGAAGATAGTTACCATTTCATTCACCTTTGA 
ATTCTCCAGAGCCCAGGTACCTTACCTGTGGTCATGGCTGAAACATGTAATCAATTAATGTAAGAAGAAGTATTGTCCC 
AGTGTTTCAAAGAAaTCCAGGTGCTATTCAATGACAGTGAGACGTCAGGCCAAGGGGGTGAAGGGAGGCTGAAACCCAG 
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TCCATGCTTTGCTCACAAGCCAAGTCCTGAGATGGGATGAGGAGAAAGAGGTGTCTTTTTCTAATCTCATTAAAGCACT 
GAGTAGTGTGGTGGGGGCTTTTCTTCTGGGGTTTTGTTTACTAAAAGACTTCCTACAAAGAACCTGTAGGCCCCACAAA. 
GATCATATGCATGGACATTATTGTAGGGCAGCAGGAGAAAAATGCTATTTTGGTTCTGCTTTCTAGAAATTTTCAAGTG 
CTGGGCTACCAAGTCAACTAGCTCCTCTGCATCCTTTAGATGTCTGTGGCTGAGGACAGCTTCATGAGATTGGGTCCTC 
AGAGCTGCTTTGCACTTCCCAAGAATAGACCTGTGGACCATGTCCTTTTTGTCCACCCAAGTTTTATTTATTTTTGGGA 
CAGCACCTCTTTTACCAGAGAAAGTAACTCTTGCGGCTAAAAATATACCGGAAA.TAAGAATGAAGAAAAGTAACTGGAT 
CAGCTATACTTGGTAAAAATACCTAAAGCTCTGTTTCATGAAAGTGTTTCTAAAAATAAAAACTAGTCCCTGGCAATGC 
AGCAAATAGCCAAAACGACTTCTTTGGTTGATTGGTTTTAATGTTTTTTTTTTTTTTCTTTTCCTGGTTACAGTTTTAA 
AAACTGCTCCACAAGAAATTTCTTCCAAATTCAGTGCCAATAGGGAGCATTGCCTATTAGCAGGCACACAATAGTTAAG 
AGCAGAAAGGCATGCAATAGGGCTTTGATTGTCCAAGGCAGGGTAACCATGTATGTAGGACCTTTATTGCTGCCTGGGA 
GGTGCTTCAGTGTGGGGAGTAAATGCTCAGTCAAATTTGGCATAACAGCTTTAAAGCAAGTGGAACCACTGTGCATGTT 
GTCAGCAACATACTGCTTTCTTTCTTTCTTTCTTTCTCTCTCTCTCTCTCTTTCTTTCTTTCTTTTTCTTTTTAGTTTT 
TGAGTCGGAGTGTCGCTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCTCTCTAGGCTCACTGCAATCTCTGCCTTCCGGG 
TTCAAGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGATTACAGATGGGCACCACCATGCCCTGGCTAATTTTTGT 
ATTTTTAGTAGAGATGGGGTTTCACCATGTTGGTCAGGCTGGTCTTGAACTCCTGACATCGTGATCCACCCACCTTGGC 
CTCCCAAAGTGCTGGGATTACAGGTATGAGCCACCATGCCTGGCCCTTTTTTTTCTTTTAAAAGTATTTTACTTATGTT 
TCTATTTTGTGTCAAGGGGGCTGGTTCCTAGATTACTGAGGGAATAAGCCAAACAGAGCAAAATTTGTGTCACTCATAT 
TAAGGTATTAATTTCAGCACTAATGAGATGTTGAAAAACATGGCAAAGGTGATTAGAGGATATTGAACGAAGGTAAATT 
AAGTAGGTAAACTTGGATCCTTATGTTCGGAATCCTGGTATTAGGAGTAGAGTATGGAGCTAATTGCACTGTGGTTGGA 
AAGGGTTTTAAATTATAGAGAAGATGAAGTTTGATCAACCCAACATGTGTCCCCTTTACTAGTGGGAAGACACAAGGGC 
ATTCATGTCACCATGAAATATTCTTATTAATTTATTGAAATACCAGTGTATTTGTGGCATTTTGGGATTACTATCATTA 
CCATAACAGAACTGTTCTTGCTTCATATTTATGCGCTCCAAGATTGCTCTAAAA.TTCCTTCATATCCAACTGGGCAATT 
ATGATTCACCCATTGGACAAAACAATATAGTTCTATTCTAGCACTCAAAGGATGTAGTCATCACTTCCAAGAGTGAGCA ' 
GACTTTCTGGAGCCAGGTCAGAAAGAGACATTAATGTTGTCTTCATTTAAATACTATGTGTAGAAAAGACCTATGTATT 
TCCCATTGAGAAGATGGATCATCTTTTTCAGGAATTGTTTTTCATCTGTAGTCTCATCAGATCCTGTTAATATATTTTA 
CTTTGCCTTTGCTTTTTTTTCCATTTGAATATATCTTTTTCTCCTTTCAGCATGATGAAACGTCATTTAATTATAAATT 
TTTGTCTTCAAGACCTCCCTTTAAGCCTTTAACGGGGAGTAATATAATGACTACTGGTAGGTACAGTCAGTCAGTCAGT 
TACCTCTGGGATCATTCTTTGCAGTTCTTGGCTCTTGGTTTCTGTAGGAGTTGGCAGGTAGATGCCAAATTTTCTGTCT 
GAGTGGTCACTCATGAGATCTTTGACTAAACTCATGGATTGTTTCTTATCGAGGCCTGAGTTGGCCCTGTTGTCTGTTT 
TGGCTAATAAACAATATTTGGTCAGAATTTGAAGCTGATAGCTTTCTCTCAATGTTCTAAATAGATTCTATTCCTTTAA 
AGTGGTTAAAGTAGAACAATCCTTCAATCCCTTGATCTGATTTATGGCAGTAGTAATAAAGAGGATTGTTACCCCAAAT 
GGGCCAGTTGTTTATGCTTGTTTATTCATTTATTCTGGAATGTTTGAGTGTCCACGATATGCTGACTCTGTGCTAGATA 
CTGGGGGTTCAGTAGTGAGGTCCAAGTCAGATATAGTCTTTGTCCTCATAGTGTGTAAAATAGTGAAATCTAATGGGGA 
ATACAGAAATAGGCAGTGACAATAAACTGTATTGTGAGGAATGCTATAGGCGAGAAGCACAGTGAGCTCACAGGAGGCA 
CATGGACAATATTTGGTTGCCTGTGTTTACCAGGAAGTGTGCTAAAAGCTGAGTTTACAGTTAACTAACAAAATAGACA 
CTGTCCTTGCCATCGTGAAACTTACTATTGGTGAAAGTCAGTGTTGACTGAATAATTACATACATGCATACGTACGATG 
TTGCTATAAAGGAAAACACAAGTTGTGATGAAAGGCTCTATCAAGGGTTCCAATTTAGACTGAGTGTTGAAGGACCATG 
GATCAGAGGTTGAGACATTTAGGCTGAGACTTATCATTTGGAGATAGTCAACAAAGAGGCGGAAGAGAAAGTTTCCAGG 
TGGAAAGAA.CATCACTTGCTAAGGCCTGGGACAAGTGGGAATGGGAGAATGTATTGAGCAGAATGTTTGCTATGGTTAT 
GTCATTGTGTGCAGTGAGGGGTAGAGGCAGAGGGAAGGACCAGAGATGCCGATGAAGAGTGACCAGGATCACATCACCA 
GAGCCTATTCAACCACAGGCAAGTGTCTTGACTTTACCTGGAGGGGAATGGAAGAGCTACTGAGTGTTTTAAACATGAA 
GGACATATGAGCAGATTGATATCTTTGGAAATTCGCTGTGGCTTCTGTAGTAGATTGAAGTGTGGGATGCGTTAGGAGG 
CCTGGAGACTAGGGAGTAGGAGGCTGTTACAGGAACCCCGGCTAAACAGTTCACTATAGAGTA^TGCTGGGAGTGTGAG 
CTCTGGGGCCACAATGTTTGGGCTTAGTCTTACCTGTGTCACTCAATAGCTGGGAAGCTCTGAGCCATTACTTTTCTTC 
TCTGGCCTTTGTTTTTTGCTTCTGTTAAATAAGGATGATGATAACAATGATGCTTATCTCATAGGGTTGCTGTGGGTTT 
ATCACCATTTAGTGCTCAGAGCAGTTTGTGGCCCATTCTGGGACTCTGATATTCATAACTATAAGATAATAAATTTGTA 
TTGCTTCAAGTTACTAAATTGGTGACAATTTGTTAAGCAGCAATAAGAAACTAATACAGGACTTTCTGACGAGGCCTGA 
CAGTTGTAAGCTGTAAAAATCTGGGAATGAGGAGATATATATACGTATGTTTAGATGGAGTCTTGCTTTGTCACCAGGC 
TGGAGTGCAGTGGCGCGATCTCAGCTCACTGCAACCTCCGCCTCCCAGGTTCAA.GTGATTCTCCTGCCTCAGCCTCCCA 
AGTAGCTGGGACTACAGGCGCGTACCACCACACCCAGCTAATTGTTGTATTTTTAGTAGAGATGAGGTTTCACCATGTT 
GGCCAGGATGGTCTCAATCTCTTGACCTCATGATCTGCCCACCTTAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGC 
CACCATGCCCAGCTGGTAGTATATTATAAAAGAAATGATATTAGATACACTGTATTTTGTGTAGCCTGTGCCCTCCAAA 
AATGCTCATGGTTGAGGGGCCAGTACAGGTAGGAACTGGCTTTCACTGATAAGCCCTGTGCCTAGGGAAGAGACTCCTT 
TTGTAATTTATCCATGTAAAAGGGGCATCTTTTTCAAATTTACACATAGTCACTTTGGGTAGCTAATGGCAGCCCTGCC 
TGGCACAAATTAAGTACTCAATAAATGATATCTGTTACTAACTGTTGTATGTGAAAATTACTGAACCTTTCTATGCCCA 
TTTTCTTATCTGTAAAATAATGATCCCTACATAATAAAATTGGTTATAAGAATTATATTAATATATGCAAAACACTTAA 
AATAGTGCCTGGTACftAATAAGGCATGCCAAAAAGACAAATAGGGGTAGGGAGCATTCATTCATTCAACAATGTTTGAG 
AGCCAGCTATGCAGAAGCACAGGGCTGTAGCTGGGGAGAAAGAGACAGATATGTCCCTGTCCTCATAGGGTAAACAAAA 
ATTTACCCTGATAATGATTTAAAGCTGTGATGTGTTATAAAAATGAATTCTAGGAAATGTAGACAATGAGGAATATTTG 
AGAAAGTTTAGAAGTAGAAAGAACAAGACTCTGATTAAAGAAGCTGATTCCAGAAAGATTGGAAAGGTTTCAAGAAGGA 
GGGCAAGGTTGGCCATGTTGCCCACCTTCAGAGCTAGAACCAGATTACCTAGCTAACTTTGTCTATGACTTAAGAAATG 
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AACTGGGATAGAAATTAAAACATGCAATAATATATTTASCATTTATTTGTTGCACTGTAAAATTCCCTAAAGGTTATAA 
AGAAAAASAATATACGTATACATATATATGTATATGTGCATATTTCACCGATTTTTAAGCATATTATATAACATGAAAG 
ATTTCTTACTTAAAATTATGAAGTAGCAAATGAAGTCTGGATCCTAGCTCATTACAGATATTTCAGGATTGGATTTAAT 
TTATCATCTTTTTTCCCTTTTGAACTGGGAACAATGCCCTGATGATCTATTTGGAGAAGAGATATGATAGTATCTTACG 
TGACCTGTGCTTGCTCTATTCTGTTTGCTGTTTCCTGTTTAATTCTGATGGTGTTGTGGATAAGTGAGATGACCTTCCC 
TGGAGCAATTTATGAAAGCACTGTTGAATAGAGAACAGAACATGGTGGAATATTCATGGGCGACTTCAGTAGTTCAGGA 
TTACTCTCAGACCGAATTATTCTTCGGAGCTTTGCTGAGGGCTTAGAGTACCCTAGGCAATATAAACGTTTCTTTGATA 
TGCTCCTCAGTATTTCTTCTTTTTAAAGAATCCCCAAGAGGATTTGCACCTGAAACTGTAGCTAGTGCCATTCTTTTTT 
GCTCTCCTTTTTCTCCTCCCTTCTTTCTAACAATTCAAAATGTTGATGGTGTTTTTTTGGGGGGAGAGAGATGGCAAAA 
AGTGTCCATTGGAATTTATAGGCATGTAGGAGAAAACTGCTTTCCCATACAACATTATGATGCCAACACTCAGTTGTCA 
TTTTGGGGGATTGTTTTTGAACTGAAGGAAAATGTGTAGCAGCACTATTGGATAAATCAGCAATCCTGGCTCACCTGTA 
TCTTTCAAGGAAAGGAAGGCTTGGTGACAGTGTTGAGGGCTGTGGTAGTCACAATAACAGCCACTCAAAAATGTCTCTG 
GAACCCATGAATATATTTTGACAAGGGGGGAATAAGTTCATCAATCAACTGAATATGAGATGGGGAGATTACCCTGGAT 
TATCTGGGTGGGCCCAGTGTAATCACAAGGGTCCTCAAGATGGAAGAATGAGGCAATAGAGTAAGTGTCAGAGTGACGC 
AGCATGAGAAAGTCAAGCATCACCCAGTCATTGCTGGCTTTGAAGACAGAGGAAGGGGCCATGAGCCAAGGAATAAGGA 
CGGCCCTTGGAAGCCAGAAAAAGCAGGAAAATAGATTCTCCTCTGGAGCCTCCCAGAAACTAATGCAGCCCTGTTGATT 
AGGCCAAAAAGATCCCTTCTTGGCCTCTGATATCCATAACTGTAAGATCATAAATTTCTATTCTTTTCTCACTAGGTTT 
TCCATTAGGTAGTTACAATAGCAACAGGAAACCAATATAGGAGCTTTCTGAAGAGCCTGACAGTTGTAAGCTGTAAGAA 
TCTGGAGATCAGGTAGTCTATATTTGTAAAATAAGTGATATTAAACATTTTAGAAGTGGTTTGCAACTCTCAGGCAAGT 
CATCATTGAGTTCAATAAGACTCTAGAGAAAGAGGTAGCAACTAAACATAATAGAAAACCCATCAAGGTCTATACACGT 
AGAGTAAATGAAGGAGACTAGCCTGGTTGGAAGAGAATAGAGGGGCAGGGGAGTGTGGCTGACCAGAGAGTACATGGCC 
AGCTCCTCATGGTGATTGTTGCCGTGAGGAAATGTGACCACTTTTGCTAGATCTAGTTTTTTCAAAAGATGCCCGCATT 
TTGAAATGTAATGTAAATTATCCTAATATTTAACTCTAGACAATTTAAGTAAAAACCAACAACCAACCAAATGAACCTC 
AACACAGGACGGGTATGGCCCGTGGGCCACCAGTCTGAGACAGCTAATCTAGAATTGCAGTCAGCCGGAGTGACTTGTA 
TTTTCACGGTTCTGAGTGTAACACCCACAGTTCCACTTTAGAGTTGAAGAAACTGACGTAGGGGAGTTAATAATTGAGC 
TAGTCAATGGTAAACATAAGGTTTCAAATTGCGGTGTGTCTGATTGTGAACGCCAAGTTTTTTTCCATCTCACTGCCTC 
TAAGGCAAAGGAGGAGATTAATAATGGAGAGATAAAAGGAGAAATGGAAGGAAAGAGTTTAAXATTTACTAAGCACAAA 
ATATCTACCAGGCATTGA^CCAGGGATTTTAAGCACATTATCCTTTAAGTCTCACAACAATTTTAAGAGGTAAGAAATA 
TTCTAATTTTCCAGGGAAGAAACCTGAGTCCGGGAGAGGTCAAGTAACTTGTACTTGGTCACACAGAGAGTACGTGTCA 
AAGGAAACTCAAAAGAACACATTTTCTCAGTGATTACAGGTTTTAGAGAAGAGGAACAATGCTTCCTCTGAGCCTGAAG 
AAAAGAATGAAATAAGGGCTGCAAGGGAACATGCAGGTTTCACACTACAGGAGCTTGTCTGTCTTGGTGCAAGTGGGAG 
GTAAGGCTATCTGGTAAGCTTAAGAATAGTTTATAAGGGGGAAGCAGGTGTCAGACTGGATATTGCAGGAGAAAAGAGG 
CTGCCACCAGGGTGACCTGTACAGGAGATGGAGACATGATTTGGAATCAATTGGTGGACCATTGAGAAAGGCCAACAGA 
CAGGAAGGCTTTGAGTGGAAAGAATGTACAGACCCTTGCTTCTTTCCTCAGCATTCCTTGCAGGTGGTAACCAGAGAGG 
AGCTGAGTGCCAGGACTGGCCATTGGCTTGGTAAAAGTTGAAACCTTAZ\GAAAGCAGGGTGGCTCAACTTCATTAGCCA 
GCAGGAAATGCAAATGAAATCTACAGTACCACATCAATACCATCTGACATCCATCAGGATGGCTAAAATAAAAAAGACT 
GACAATGCTGTGTGTTGTGAGACGGTGGGGCAGCTGGTATGCTCCTAGACTGCTGGTGAGAGTGTAAATGGGTAGATTC 
AGTATCTATGAAAACCATTTTCAGTATCTACGAAGGCTGAACCTATGTAATATCCTATAGCCTAGCAATTCCGTTTTTA 
TAGTCCAGTGGAAATGTGTACATTTCTGTACTGAAAGACATATGCATATAGTAGCATTATTTATAATGGTGAAAAATGC 
AAACAACTCACTAATGTTTGGTGTACTGACAAAATGAAACACGCAGTAGCAATAAAGAAGAATGAGCTTCAATACATAC 
AATATGGATGAATCTAAAAAATAAAATGTTGATCAAAGCATCCAGATACAAAAGAGTGCATGCCATGATTTCATTTACA 
TAAAGCTTAGAATCAGAGCTCTGGTGTTAGAAGTCAGAATGGTGGTTATATTTCAGGGGAGAAGGTGCCTGAGATAGAA 
CATAAGTGGGCTTCTAGGGTCCTGCAATGTTCTAATTTTTTAAATTTTATTACCTGACTGTGTTCACTTTGTGAAAATC 
CACTGCCTTTATGATTTGTGTACTTTCTGTGCATATATTATATTTCAATAGAGAATTAAGATAAAAAAATATAAGGCCC 
AGGTTGGAGTCTAGGATTGTGACAGGGCAGTGTTGAAATTGTTGACAAGTGCAGCTAGGAAAAAAAGGCTGAGTTGTTT 
AATGCATCTCCGATTATATTGGGTAAAGGGAGCTGGGGGAAATTAGGGACACAACGATGGTGACAGGAGAAAGAGAATC 
ACCACATGGCGGACTGAACGGGGAGCAGCATCTTGCTGTGACAAAGTCCACCATGTACCTGTCATGGGAATGATGATAC 
AATATTACATCAGCTGCATGGCTATATCTAATCCTGTTTCAGAAGACGTCAGCAAAGGCCATTCGCGTAGTGCAACCTG 
GGAAGGAGTTGGTTGTTTAAGGTGGATACAGAGTAGATCCTGATAGCTCACTTCTTGACCTTGTTTAATTTTTGCCTGT 
TAGTTCAGCACTAGAACTCTGTACAAAAAAATTTAAGGCTGCAATATCATTTTAATCAAATCATATGCAATGAAAACAA 
AGCTTTTGCTAGAGTTGTGAGCTCACATATGGTTTCTCCTGGTTTGTGGTCTCCTAGGGAGAGAAATGCAGCAGGTTGA 
TGATAATGTGAACAGCTAAGTTCCCTGGGTGGCTTTAAAGGGAAAGGGACAATTCACTCATTTTGTGTATTTACTAAAA 
TCGCCTTCTCTCTCTCAGTTTCTCTCTCCTTCCCTCTCTCTCTCTCATTTTCTCTCTCCCTCCCTCTCTCTTACACACA 
AGTGGGCATGCACGCACGCACACACACACACACACATATACACAAAACTAGATTTGGGATCCTTGTTTTAGTAATGACT 
AATCACTATCTGGGTATCTTGGTTAAAATAGAAAGGCCATTTGTCTCATGAATCAAAGGTTAAAAAATGTTCTTAAAGG 
ATTAATTTCCAAAATTGCTTTCAAATAGCGTGGCTGACCAGCTTTTAGCAGTCATCGTTAATGAGAATGATGGAAAATT 
AAGGTCAGGTTTGCATTTTCTTTCTTCTTATTACTTCCTTCTCTTCTAGGTTGATTTGTATTCTTGCCTTTCCTTATAT 
ATTGCTTATCTTCCCACAAATTTCATGAAGATAATTTTTAAGTAAGTTTCATTTCTAATTTTTCCTTAGTTCCAGAGAT 
TCTGTTGAATGTAGTCGATGATATGTTGTTACAACACCTCTAATGAATTATAAATAGTCCATTATATAGCGCATACCAA 
AGAGACCTTCTGATTGAACATGCAAGTTGGGGCCTTTTAAGAACGAAAGGGGGTGCTATGAACACCAGGGCAATGGCTG 
TGAACCAGCACTACTTGGGCAAACTGGGATGTATGGGTACTCTACCCAGAGGCCTCTGGGGCAGGAGCTGGCCTTGTGA 
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AGGCTCTGTCCTGTTAGGGGAGCTGCTTTCTGGCCTAGCCACTCTGGACTGAGTAAATTCACAGGTGTTCACTCAGCTA 
GGTTTTCTCTCTGTGATAAATCCTGCAGGGGTTCTCTAATTTAGGACTTTACAGAGGCACTAATTGAAAAAAAATGAAA 
CTAATGCTAGGAATGCTCATGATAAGGCCTAATTACAAATGACATCTGTGGATACTACATGAAAGGTTTTGGATATGAT 
TTACCAGTTCTTTCTTACTAAGAGTCTGGTTAAAAACTCATGAATGAATATCACTCACAGAATGACCTCGATTCACGTC 
TGGTCTGATTTTTTTTTGTGTGTGCATGTTGACTTCTCATGTGAGCTTTGTTCCTGCAGACCCCACACTTAGTCTTATA 
TGGTCTTCGTCCTACTCTGCCTTGTTCTGGGGTGTGGCTTTCATATGTTGGGGTCTTATGAATAGAAGCAGACAAGCCT 
CAATCTCATTAAACACAAGGTTTTTGTTGGTTTTTCTAAAGGCAAGGTAAGGAAGTCCCTATGACATGGACCATGGTGC 
GCATGCTCCTCGTGGCTTGTCCCTGGGCCTGGCTCATGAGGTTTCACTCCCACTCAA.CCCCTGTCTGCATCCCGCCTCT 
CTCTGCCTTGGTGCTCTGGTCAGTTGACTCACTGTTCTGTCCTGTGCACTCTGTTCCTAGCTGTGGGAGTTATTGGGTA 
TTGAAGAGGCTTAATGCCTGCCTCATCTTTCTGTGGGTTCTGAACCCATGGGGAAATAAAGACGTGGAAGTCAGAAGAG 
GATCAAAATGTCCTCTCTGCTAATGGTACCCCTTGTTCTGGTGGCGGTTTCCCTGGGCTGCCCACCATTCCCCTCTGTG 
CTGAACTCACCTCTTCAGTCACAAACAAAGCAGCAGCACCTGCCCTGGTGGCTTCAAACAAGGAGGACAGAAAAACATC 
TGTGCTGTCAGGCTGGTGGCCAGAGTGGAGGGAGAGTGGAAAAGGGGAGGAAGACAGGTAAGAAGAGAAAAAAAAAGGC 
ATAGAAAGCAGGAGAGGAGAGAGGAAGACAGACAGGGTGAGGGAGAGTGGGGTTCAAACAAGCAGAACACAGAGGAGAG 
AAGGAGTGGGACAGCAAGAAACTGAGAGAGGCTGCCAGCACCATGGCTGGGTTATGGGTGTGTAATGAAATATTTGAAA 
TATTAGTCCATTCTCACACTGCTATAAAGACATACCTGAGACAGGGTATTTTATTAAGAAAAGAGGTTTAATTGGCTCA 
TGGTTCTGCGGGCTGTCCAGGCTTCTGCTTCTGGGGAGGCCTCAGGAAACTTACAATCATAGTGGAAGGCAAGGGGAAG 
CAGGCACATCTTCACTTGGATGGAGCAGGAAGAAGAGAGAGAGAAGGGGGAGCTGGTACACACTTTCAACAACCAAGTC 
TTCTGAGAAGTCTATCACGAGAACTGCAAGGGGGACATCCCGCCCCCATGATGCAATCACATTCCACCAGGCCCCTCCT 
CTAACACTGGGGATTACAATTCAACATGAGATTTGGGTGGGGACATAGAGCCAAACCGTATCAGAATTTTCTCAAGGAT 
CAAATAATTCCCTCTTCTGGCCCTCACGGAAAATGAATGAATGGTAGAGCAAAGGAAAGCACTGCTTTCTCAATACCAA 
CAGGTGTTGATGGTAATTCCTGTTTCATGCATTAAAGCAAAR.TGTGGCCAGAGGGAGAAAAGGGTCCCCCTAACCCCCA 
CATCCTGCCAACCTCCCTGCCCCAGAACACAGGTCACGATATTCCCAGTGAAACTTAATATCGTGACTGCCAGAATGTT 
ACTATTCAGCCATTTCATGCACAGTGCCCTAGGGGTTGCAATGGCATTCCTAGACAACTGCAATGCCTTTCTAACATTG 
TTGCTGAGGAATGTGAAGCCACATCGTTGTTACCTGTAAACTGCAGAACACAAGCCTTCTGTCTGCAGGAGGAGGGTAC 
GACTTTTCCTATTTTAAATAAAGAAAACTTATCGTTGTTATTTTATAAAATGGGTAAGTTTATGAGCATAATGGAGATC 
TGTTCTTTGAAATATTTGCAGCTTGGACAAAACCAGGGAATTGTAGAGCATCAAAAACATTTCAATGAATCACAATAAA 
TCTCCTTCTCCATAATGCTTCTTTCATATTCACTGTCTATAAGATCTGAAAAAGAACGCTCAGTAATGACGTACAGAAT 
GTGCTTTCTCTGGAGAGGGCAGGGCAGAACAGGACAGGTCAGGGCTGGACAGGACAGGCAGCTATTTCAGTCCAAGGGG' 
AAGCAGGGGATCATGTTAGAGTCTGGGGACTTAGCCCTGGTGATTCCTCCAAAAGAGTCATAGGAGCACTTGAGCTGTG 
TCCTTCTGATGGGCTCAGAAAAAATTAATTTAGTATTCAGTGCTTATTCTTCAGATTCAAATAGTACAGAAGACTATAA 
TGACAAGCATACTGAGCCAGGGCATCAGGACTCCCACTGGAAGGCCCAGAGTAGCCAGGTCCCAGCAGGAGGGAGAAAC 
ATGAAATTGAACTGTGAGATAGGACAGGAGAAATTTCAGATTAGTATGACTGGGCAGCTTGTGGAAACTCATATTCTAT 
TAAGGAGTAGGAAAGATGACCTAGTTTGGGCTATTAGGATGAAAAAAAAGAAAA.GAAAATGTTTTTTCAAAGTTTCCAT 
TTGGTGTATAATTTTTTTTTTTTTTTGATATGGAGTTTCGCTCTTGTTGTCCACGCTGGAGTGCAATGGCGTGATCTCA 
GCTCACTGCAACCTCCACCTCCTCCTGGGTTCAAGTGATTCTCCTGCCTCAGTCTCCTGAGTAGCTGGGATTACAGGCA 
TGCACCACCATGCCTGGCTAA.TTTTGTATTTTTAGTAGAGATGGGGTTTCTACATGTTGGTCAGGCTGGTCTCGAACTC 
CTGACTCCAGGTGATCTGCCCACCTCGCCCTCCCAAAGTGCTGAGATTACAGGCATGAGCCACCATGCCTGGCCGTTGT 
AGAAATTTTATTGACAAAAAATTCTTCTTGTAAATTGCTTTTTATCTCCCAACAACAACAAAAAAAAATTGGTTCTCCA 
AAGAGACTGTGTATCCACCCACCCGGAAGGCATGTTCACCAGGACAGAGTGATCTCAAAGATTAGGATGAGTGGTTGGA 
GCTTGGATTTAATTTTCTCCTCTCTTGGTCTGGTGTGACACTCACTTATTTCCCTTTTTCAAAAGTTCTAGAATCTGTT 
TCATTTAAGAGATTAAAAAACAAGTAACTGATAAAAAAATTCAGATATTCATGCCCTTTTAATCTCTTGACTTGCCAGG 
TAAATCTCCTGGTTGAATTTCATGTGCATGTTTATTTCATTTGCATGAAGTTTAAATTCTCCCAGGGCTGTACNGCTGC 
AACTATTTTTGCAGATTCTTCACTGCACAAGTTGGCTGGGCTGCAGGGGGTGAGTAAGTGCAGAACGGCAGCCACACTT 

GGCTAGTAAGTGGCCTTGATTGCCACTAAGGTTCATTGACATCATGGCTACCCTGAGATGTGCCTGGTACAGTGCTTCA 
TGCACATTGTTATCTGGTAAATGCTTTTGATGATGGTCCTACATATATTTCAATTCAGTGGGAACATTATATGTGTTTT 
ACTTAGGGAGAACTTCACCCCAAGTGGCTTATGCTTGAAACAATAGTGGTGTTTTAGCCTTTGAAGACACTTGGTGTAT 
GATCTGACTTTCTTCTTCTCTTGATCTTTGGGGCAGTTATACTTGAGGGTAAATAGGCCTCAAATTGCTTGGTGTCCTA 
CAAATAAACATAAAGAGCTTAGCTTAGATATAAAAACCCTGAGAAATGGGGAAAAAAAGCATGCTATCTGCACAAACAA 
GGGGAAAGGCAGTAGGCAGGAACAGGATGGAAGTCCATGGAAGATGCTGTGATTCCTTTCCTGCTCAGCTCCTCAAGTC 
CTGGTTCTTGTTTTGTTGAAGAACAAGCAGAAATAGTGGGATTTGGGATTTAGAGTTCTGGAAATGGCCAGATTTTTTT 
TTTTTTTTTTTTGAGACAGAGTCTTACTCTGTCACCCAGGCTGGAGCATAGGGGCATGATCTTGGCTCACTGCAACCTC 
TGCCTCCTGGGTTAAAGCAATTCTCCXGCCTCAGCCTCCCGAGTAGCTGGGATTATAGGCATGTGCCATCATGCACGAA 
TAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCTAACTCCTGAACTCAGGTAACCC 
ACCCGCCTCAGCCTCCCAAAATGCTGAGATTACGGGGGTGAGCCACCACGCCTGGCCGAAATGGCCAGATTCTTAGATG 
GCCTGAACTATGTAAGTCTGTTGTTTGATTTGGTTAATCTGAGGAATACAAAGTTCAAGAAATGTTGTAATCTCAGCGC 
CCTTGGTACAAGAGTGCCTGCTCTAAGCCTTTGCTGTTCAGGGAAACTTGATAATTTAGGTGTGATATATTTATCTATC 
TATTGATTCATCCATCCATCTATTTATCTGTGCTATTTCTTTAGTACCAAAAAAGGCTTGCTTGCACAGGTTGGGCAGG 
TGTTGTAAATGAATGATGCAGAGAGAGATTTAAAAAACCGTAAGGAGTGGTAGGGACTTGACAAATAGAGTATTTCCCT 
ATTTATAGGGAGTGGCCACTGTCAATCTTGGGATTCTTGTCTTGCAGAAAGGCAAACATGCAGCTTTAGGGGGGTCCAT 
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ATCTTCT6ACATTTCAAAAGGAGCTGGAAATCAAGATGTGAAATCAGATTATTTAATATTGACAATTAATTCAAATGTT 
TGTGCTAACATTGCAAGACTTCTCCTCATGTTGTTGCATGCCAAGATGGAGAAAATATGTTGGGCACGTTAGGTATTTA 
TGTGTCAGTTTGTGACCTCTGCTCTGGTATATAAGTTTGCCCTTAGAAATATGTTCCTGTATTATTTTAAAGTTGAGTG 
GGAAGCTTCTCTACTTTTAATGAGTTTTAAAGGAGAGATGTCATCTACTTATCCCTCTATCATTTGGAGGATAGGCTAG 
TTATGTCACTTGGATTATACAAATAAACATTGTTGTGGGTTATTTAAAAAAAATTTATTTTCTGAAGCGAGTCTATCAA 
GGTTTTTAAAATGTGGTTCTTCATGGACTTCCAAGGAGGTTTAGGATTGGCAGTGAAAAGAAAGAGAAGAATGGGAAGG 
ACACTTACATTTCTGCTTCTTGGGATAGAGGTAATCTGTATATTTTGGTTTTAAAAACAGATATTTAATCTTTTAGGCA 
CATTAATCTACATTTCTAAGAAGAAATAGGAAACTTCTTGATAGAAATGCCACCTGTTTTAACGACTAAGCACCAATGG 
CACTCTGCCAAGTTGAAAACAAATCTAGGTAAATTTAAATTGGGCTGGCATTTCACAGAACTGGTGCAAGCATGGTTCA 
TAAAGTTTATTTTTTTGCTTGAGAAAAAAATGACATTTTACTGATTCTGTGTAAGAAAACCTTTAAGTTTTTATCAAAG 
ACTATTAAGATCAGAATTCAATATTTTATGATAGTATTTAATATTTTACAATGTATTAATTTACAATTAAATAAGTTAT 
TTAATACAAATAACTTAATATTTTACAATAGAGTTGATTATTTTTCTAATGCTTTCCTAAAGAAATTCTGTAAAGATCC 
ACATAATTGCTAGACCAGTGATAAAGCATGTAATTTCCCCTATCTTCAATTTTTCCTTACTGTCTACCCTCTAAAGTAG 
TTGACAATGATCTTCTGATAGATCCTGGCTTGGGTAATACATTACACTGGCAGAGTAAGAATTCAGAAAATAGCTCAAC 
AGGATCCCTCAGTTTGGCTGGTCTTTCTGAAAAGACAAGTGTGAGCAGCCTGAGGAGAACCTGGAACTCAGGTATTCTC 
TGTTTCAAACTCAGGAAGGCCTGGGTGAATTCCTGGTAGAGCTGGTAGAACTAGCTTTCTATTATGAATATTGAGAAGT 
TTGACCAATTTTATCAGGCTTCTGGAGTGATATTTGCATAGTTACAACTTAATATCACTTTTCTACTTAACACTCACCA 
GTAACTTCCACCTACTTGGGCCAGGCCATGTAGTTCAAGGTAAAGATCTTGGATTTTATTCCACATAAGGTAAAGATCT 
TGAGCTACAAGATCTTGAACTACTGAAGCTCTTGAATTACACGGGCTGGCCTCTGCCTTTCTCTCCAACATCATCTCCA 
GTGACACTGGCCTTCTTTCTCTTCTTCAAATAGACTAAGCTCTTTCTCACTTCAAGCTCTTTGTTGAACCTGCTAGTCC 
CTGTTTCTATATGGCTCTTTCTCCAGATCATTGGCTTCTTTTCATTTGGGTCTCAAGTCAAATATGACCTTCTTAGAGA 
GGTCTCCTCTGGTGATGCCACTTCTCCTATCACAGTATCCCATCACTCTGTTTTATTTTCTTCATAGCCCTTATTTGAA 
CTTATCTTACTTATTATTTGCCTCTCATTAAAATGTAAGCCTTGTGAAAGCAGTACCTTCTCTGTTGTACTTTATTGCT 
ATATTTTCAGAATCAAGGACAGTATCTGGCATGAAGTGAGTGCTCAAAAGTATTTGTTAGATGGACGAATTACAATTTG 
CCCACATTCAGTGGCTTTACTTGTAATCTGTTTGACTCTTGATTGGTATGTAATTTTATTATATGGAAGGGATGGAAAG 
AATAGGGTTCGAGGGTAGTGAGGAAATAGTAAAAGATGGTACTGTTGGAATTAGCTACATGATTTGAGCAGCAAATTCC 
AAGTACGGCCTTAAAACAGAAAAAGAAGCAAATATATACTACTTGAAAGTCAGACTGTATGATAATCTAATGGTAGATA 
TAGTTATATAAATCATACACACTCAAAGCTTTACCTCTATAATTCTGATAAGAATGGGAAGGCTGATGACATTTTTGCA 
GACCATTAAATAAATGTAGTGAACTTCTAGTTTGCTTTGAGCCTATCTGCATGGCTGATAAATGCTTTTCCAATAGAAA 
GAAGGGAAAACATGCATTCAAGGTGATAAGCAACCGGTGATAAGCACAGCTAGAGACAGTTTTTAAACCCTGAAACTCT 
GTGGTTACTCATATAATTGTTTATAAGTGGCTCATTGGGAACCAAGGTAAACAGAATTAATCTTTTAAACATCAAACAG 
AAATAAAATAATATTTCTTTTTTTTTTTTTTTCTTGAGATGGAGTCTTGTTCTTCACCCAGGGGGCTGGAGTGCAGTGG 
CATGATCTCAGCTCACTGCAACTTTCACTTCCCAGGTTCAAGCGATTCTTCTGCCTCAGCCTCCTGAGTAGCTGGGACT 
ACAAATGCCTGCCGCCATACCTGGCTAATTTTTGTATTTTTAGTAGAGATGGAGTTTTGCCATGTTGGCCCAGGCTGGT 
CTCAAACTCCTGACCTTAGGTGATCCACCCACCTCAGTCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTGTGCCT 
AGCCAGAAATAAAATAATATTTCTTATCTGTACCCTAAGACATGTTGGACAGGAGATGTCCCATGAAGCTGATGAAATT 
TTAACTAATGCAGTAAATAATCCATTGAGATTTAATCCTCAXCAATCATCATCCTTATTGTTACCATGTGGCAGAAAAA 
TGTGAAATTCTGTTAAATGCTTCATCTTGATGGAAAAATATGAAATCCTTGTAAATAAAGCTTGAAATTCTCAGGTTCC 
CAAAAGATGACTCATCTGACCTTCTACTCATCTTTTTAAGACATGAAACAAAAGAAAGCAAATGGGTTTCTGTGGCCAA 
AAGAATTTCATCAACACCAGTCCATGGGAACAGATCAGACATAGGGAAGGTGGGTCTCATGACACTTTTTGGTTTATTT 
CACATCTCTTGAGCAGAGCTCTCAGTATAATCTCCTCAACAAGAATGTGTATTGCATTTCTGTAGGACATAAATTGCCT 
TCTCTCCTCACTATTCCCAGCACTGATTACAAGCTTCAGCAGAAAGCAGAGTTTTAAATTCTTGTGGAATTAATAAATA 
GATAAGAGTAAAGGTATTTAGGGGGAGACAAGGACATAGCCTGTAATTTAGGTGAGCAAAATCAGTAACTGTGAGTCTG 
GGCTGTGACATGGTCCTGGCTCACTATTATTTTTTTACAAGTTTTAGGATCTTGGCGTTTTATTTGCTTTATCAATTAC 
TGTGGACTAAGATGTGCGACTGTGATGTGGATTAAACAACAACAATTTATTTCTTGCTCATGCTGTCTGTCCATTGTGG 
GTCAGCTGAGTGCTCTGTTCATTCTTGTCACTCAGGCATGGGTTGATGGAGCATCCACCATCTCAAACGTTGTTAATTA 
CCATGCTTGGGAAGAAAGGAAACTCTAAAGGATGTTACCCCAGGTGGTTAAATAAGCTCATGTAGAAATGGAATGTGAC 
ACTTCAACTCAAAACTCATTGAACAGAACTCAGTGTGCCTGGCCCCACCAAAACCATCCACAAGGGAGGGCAGAAAGTC 
TAATTGTGAACAGAACTAATGATATTTACTTAGTATTTGTCTGCTTGATTTTTGGCACAGACTGATTTATTAGAGTGGA 
GAAGGTAAGCTGATTATCAAAGAATGTCTTATTTTCCTCATGTAGTTACCATTGATTTATTGAATCATGATTTCATTCT 
TTAATATATTTTGCATCAATGATTGATTAATTTTCACAGCTACATCAAGTAACTAATTATTGATTTACTAATCAATTAT 
TAAATTCTACAAATTAAATAATATTACAAACTAAATTCAATCCTTGAATGTATCCAACATTTATTGGGAACCAGTCCAT 
GGGAACAGATCAGACATAGGGAAGGTGGGTCTCATGTGCTTGATCATCTACTATGTGCTTGATCACTATGCTAGATACT 
ACATTGTATGGCTTTGCTGAATTATTGTTAAGTCTTCACTCACTTAGCTGAGCTCAGAAATGAATACATCTCAATGCAT 
GCAGAGAAGGTTCTTATTGAGGCTTACTCACTTTGTAGGGTGTTGGTGGCGTTTGAGATTGTGTTTTCAAAGTGCTTAG 
CACTGGCGATAGTGATGTTCATAATGATGTTGCAAGTTGACTAGGATTTGATAGTTCATTTCCTAAAATAATTTTTATT 
CAACTAATAATTCAAGTAAACACTGCTCACTTGATGATTAGTCGTGGAGTGAAGACTGCGTTGTGAAGCTCACCATTCA 
TTCTCTAACAGTGGTCTCCTGAGTTGGGACACTTACATAGGATTTATTTCTGATGATAACAAGAGCACAGATGCCAACC 
ATGCATGTGATAGTTTCTGGGAGAAGACTTGATGATTCAGCACTGTCCCTATAAAATGACAAAAGAAGACCCACATATA 
GCATTAGGTATGGATGAAGGTACTTAAATTTAAGCTTAATTAGGTGTAAATCCTTAACTCCTATATTCTACTCTCTGGT 
GCTTTGAAGTTGGCCTCTTCGGTCTCCAGCCACAGAAGGGATTTTCTTCGCTGACCACAGTTCCCCACGTTTTCCCTTC 
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AGTAAATAGCAGATGTGTGTGGTGGTAAGCTGGTTTTCTGCCATTGCTGTGTGAAAAGGCAGATATTCTGAATGAGGAT 
TGTAAGTTATTTTTGTGTTACACATTCTTCTTTAGCTTTTTTCAAAAGCAATTGCATTTTAGTTGAA.TGTGAAAATTTA 
CTCTTGATGATTTTCTCAGATTAATGCTGTCATCATGTTAR.TGGGGTAATGCTTCCTTCTGCABAGATCTTGGAATTTA 
GGGCTTCTGGTCAGTGTTTTACAGCTTTGTCTGAGAAAGAATGTAATATGAGTATGTTTTTGGTACATGACTTCAAAAA 
GCCAAGTCTGCTTTGCCTGATTTTTGTGTGAGCAATCCCACCTGTCTGATCTCACCCCTGCTCCCAGGTCACAGATAGA 
GGAGACCTTGTGCCCTAGCAACAAATCACATCCACTTTAGCTCTATGGGGACATTTCAACAACAAGGTTCTTGTTGNGG 
CTTACCCACTTTGTAGGGTATTGGCGGTGTTCGAGATTGTGTTTTCAAAGTGCTTAGCACTGGCACAGTGCTGCAACTT 
GCAGCATAATTATGAAATACCTTAACAAAAGGTATTTACAAAAGCATGAGAGGATGAATGTGAGGAAGGAGCATGTCAT 
GTTGGGTAAGAAAATATGGCACTAGAAACATGGGAGAAGGMGTGTGTTTTGTGGGGGTAGATGGATAAGAAAGAGAACA 
GNTGGATCAGACACCAATTTACCAAATGATTCCATAATATTAGTGCACAGATAATGCACAGATAGTGTGCAA.CAACAGC 
TTTGGGAAAGGCAAACTGACTGTCTATAAAGGTCAGAAGACATTTTATAAGATGTGTTTTACTGAAAGTGTTGTCCTTG 
TGAAGAGGTTTTGAGCAAATATTTTAAGAAGTCTTTAGGGAACAAGCAATTTTCCTTTTTGTTGCCCTTTCTAAGAATA 
AGACATAAATAGGAAGTTCCATCCTTTTATTTGTTCTATTCAAATATTTATAGGGGAAAATCGGCTACTACTTCTTTAT 
AAGACCCACCTTTGAAACTCATTATTTTTCCAAGGTGCCTTGTTCTTATAACAATATTTTCTTCTATGTTTGTTTATTT 
ATTTATTTTATTGAGATGGGGTCTCACTCTGACACCTAGGCTGGAGTGCAGTGGTGCGATCCCAGCTCACTGTAGCCTC 
TACCTCCGGGGCTCAAGTGATCCTCCCACCTCAGCTTCCTGAGTAGCTGGGATCACAGGCTTGTGCCACCATGCCCGGC 
CAATTTTTTGTGTTTTTGGTGGAGATGGGGTTTTGTCATGTTGCCCAGGCTGGTCTCGAACTCCTGAACTCTAGCAATC 
AGCCCTCCTTGGCCTCTCAAAGTGGTGGGANTACAGGCGTGAGCCACAGTGCCCTGCCTATAACAATATAACAATATTC 
TGTTTAGGCTATGGAAGACCACATATATTCTTACTTAAGCACTTAGAATGGAAGCCACCTGAAGACAGAGGTTATATCT 
TCACCCTTGTCACCCACACATAATAAGTGCCCAATTGATGTCTTTTGATTAATTAAATGAATTAATTAGTGAATGAAGA 
CAGACCTAGGACTCCTGATAGAAAAAGAATAAAAACTTGCTTCTGTTTGTCCTTCTACAGTGAAAAGATTTCCTAAATA 
TCACATATA^TACCAGCACACATATCTTGTTTGCTAGTGATTTGATTTCATTTATGTCTGTTATTTAAATTCAGGGAAA 
AACATAGGTAGTTTTTTCTTGTAATATCTCAACACTGAACTTGAATGAAACCTTATTAAATAATGCGCAAAATTAACTA 
TTATATTTTGCTGCTAAGGGGCTTTGGCATTTTGCTTTGGTAAATTATGTCGCTGGTCTGGAAGACTCAGGCCCTGGGA 
TGACAGGCCTATGTCACAATGGGTGACATGGGTTGGGAAAGATGGCTGGCTGTCCTGTAAAGTGCCTTATGAGTGTGAA 
GCCAAAGGCAGTGCTTGGTACCACCCAGGGAATATCTATCAGAATGAGATATTTTATTGGCTTCACATACCATACCATA 
ACATGTCTGATACAGTCAGCCAAAACAAGATTATTTATCAATGCCTCTGCCAGCTACCCAAGATGGTTAAGAGAACCAA 
AAGCCAAATGCAGTGATCAAAAAGACTGCTGAAGAAGTAAAAGGCAAAAGGATGAAGAAAAACCAGCCAGGAACCCATG 
TTTTGCTTCTATCTCATTCCCTGGGAATCAGCAGTGTATGAGCATCTATCTCTATATAATCCGTCTTCTCTGCAGGCAG 
AAGGGCTACTCCCTTACTGCACCTGAGTCCTCACATTCTCAACCACATCAGTCACTAGGAAGCGGTCAAGGGAACACCA 
CAGTATAGCAGAGTGGTCAAATCTGCAGGCTCTGTTGCCAGACTGCCTGGGTTCCCCTTCCTTTTCTATCACTTATTAC 
CTTGATAGTTACTAAACCCTCAGTGCCACAGGGTTTTGATCTATAAAATAGAGAAAGTAATAAAAATGTTATCTCATAG 
GGTTGTAGTGAAGATTAAATGAGATACTGTGTACTTACTATGTATTGTATGGCTTTTGTTAATAAAGGCAGGGTCAGGA 
CAACTGCATATATGTGGTAAGTGGAGATGTGAAATATGTATAACTGGCCACCTAAGTTCAGTATTTGAGGATGTATGAG 
AAACGCTAGTTGAATAAAAACATATTATTATTACTTGTGTTGTTACCATTACTACTGATGTTATTACCAAGCAGATGTT 
AAAAATATTTCTATATGCACTATGGATCCTACTTCACTTATGAGGAGAATAATATAACCCAAAGCTTTTAATTCTCATT 
GCTTCAGTCTTTCAAATGTTTTTGTTCTCAACTTTACTGAGAGGTAGCAGAAGCCAAAAGATAGAAATCTAGTAAAAAT 
TCCAAGTAGAAAGACATAAAAGTTTAGTCTTTGAAATGCAGTTGGTCTGGCATAAAAAATAAAAATCAGGCTCTAGTCC 
CAGGATAAGATAATTTTTTAATGAGTTGAAATTGTAGCTAATAGAAAGTTGAATATACAGATAAATGAATTGAAAGAAG 
GCATGGCATGGTTTATTCATAACAGATGTTAAAAGAGTAAGAGTGATTTTTTTTTTACAAAGACAACTCAGAAAATAAG 
CCAGAGAGTTTAAAAGTGAATTCACTGCACAGCTTGGTTCTGCATTCATAAATACAATGAAGCTCAAAAAATTATTTAG 
TAGCAGAGGCTTATGAGAAGAGCTTGGTTCTGTGGAGCAGCAACATGATAAAGTTAGATTTTTGGGGCCTCACCTAACC 

CTGGTACCCTCTCCTTGCCCTTTCTGTCTGCTTTCCACTGGGATTGAAATGCTTTTCTTTCCTCCACCTCTGTTTCTAG 
TTGCAGTATTTTTCTTTATCAAGCTCATTTTTTCCCTAACCTGTAAAAACATCACCAGTGAATTTATGACATTGGAGCT 
AGTAGCTGTGTTGATGGACGTGAGTGTCCAGTTCCATAGCTGCATGCCAGATGAATAGCAGTAATAGAGCTACAGAGGC 
CCTGCCAGCACAGCCAGACATGATGCACTAACATGCCAGTTTCCTTGCTTCTGGTGCTTCCAAGCCATGGGGCCCCTGG 
TGATATATACCGTTAATCAAACAAGTGTGATGAAAGCTAAATGAAGCAAATTTAGTGTGTGGCATCAATATCAACATCA 
TTTATTTACTCACTCATTTTGGTTCACTTGAATATTCAGTACTATTTTTCCAATAGTAAATGATGAGAAAATAACTTTT 
XAAAGTGGGGGGAAAAGAAGGAAAACTAGTAAATTTCTCAAAAGAAATAAATTAGAAGAAGGTTGAAGCCATGTCAAAT 
GGCTTCAATTCAGACATTTTTAATCATAGGTAGATATTGGTGTAGCCAGAGAAAAACACAGTATTCATAAAAATTATCA 
TTCAGATGTGAATATGCTGATAGTAATATTACTATCTGGATTTCTCCAGATTCATAAATTATATAAAAATAACAACTGC 
AGCCCAAGGCAGTCTATTTAAATGCGTGAGGAGTAAGGCAAATGGTATTCGGAGAAAAGCATTGACAACTTGGTTAGGT 
AAAATGCTACATTTTCATCTTGATAATAAAATGTTCAAGGTAATTATTGGGGCTGTTCAATAAGCAGAGCCAGTGAGAA 
CATAATAATCACTCTGTTTTGTCAGTGAGAACACTGTTAATATTAATGGGAATGTAATGCTGAAGTTCCTGGGGATTGA 
TAAAAGGGCAGCTCTAGATNTGTGAGACTGACACGCGGCTCTGGGGGTTCCTGACCAGTTAATTATGGACCCCCTGCAG 
TTTTTTTCACTCTCTTGGGAGCATTCCCAGGACCCCTCCTGAGGCATTTCTTACTAAATGTGAGAGAGAACTTATTTTC 
AAATTCCTCTGAATTGAGAACCAGACTAGATGTAGGGATAAAGTGAAGTACAGTTGATCTTTGANCAGCACAAGTCTGG 
AATGTGTGGGTCTGCTTATACTTGGATTTTCTTCTGGCTCTGCTACCCCTGAGACAGTAAGACCAACCCCTTCTCTTCT 
TCTTCCTCCTGAGCCTACTCAATGCAAAGATGATGAGGATGAAGACCTTTTGAATGATATGGTTCCACTTAATATATAG 
TAAATATATTTTCTTTTCCTTATGATTTTCTTAATAACATTTTCTTTCCTCTAGCTTACTTTATTGTAAGAATACAGTA 
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TATAATATATATATAATATACAAAATACGTGTTAATTGGCTGTTTATAGTATTGCTCAACAGTAGCCTATTAGTAGTTA 
AGTTTTTTGGGAGTCAAAAGTTATACTCAAATTTTTGACTACACGTGGGTTAATGCCCCCAACCCCCACCTTGTTCAAG 
GGTCAGCTGTAGTAGATTAAAAGGTTTTTCATGTCTGGAAAGATTCTCTATTCCTGGACTGGTTCAAGGAACTTAGAGG 
TCAATCTGAATTCCAA.GGAGTGAAGGTACTAATGGTTTGATATCCAGGTGTACATGGCCCTCTGCCAGGAGACTGTAGG 
GAAAGTAGATTATCATCATCCAACTTGTGCAGTTGTGCAGCCAGATATTCTTGCTGACAATGTGAATATTTACCTATGA 
ATACTAGAGTACTAGTCTAATGTGCAACAAGATACATTTGCAAAGTGCAGGGAAAGTATAATAGTCAGGTGACCAAAGG 
TCACAGTGACCTTCCTTAGGTTTGGTCTCCTGACTATTACACCTTGACTTGTTTTTACTTTTTACAGGATTTTTACAGT 

AAACAGCTTCCAGGAAACTTATTAGTTATTCCTCCTATGTTACATGGCATTTCCATAATTCTCATCTGTATTAAGTTTG 
CTGTGGGAATGGCAATCATAGTATATAGCCCTTACCACCAGCACTGCCTTCTCACATGATTTATTGCAAATTGGTTATA 
TTGGAGAGTGGATTCTGCCAAATGGGTAGCCTAATTAGTAGTCAAATTGTTGTTTTCTCTAGTGATTTATTATCAAGCG 
TATTAATTTCAGTGTCCAACAGAATGAAATAAATGTCTTGGACTATTTTTTCAATGACATTAAAAAATGAAAACTAACC 
CAGAGACCAATTACATTGAAAAAAATTTATTTGAGCCAGAAAAACGTCQTAGTACTGGGCAACATCCCAGACTAAAAAT 
GGTTCAGAATGCCCCAACCTCCAATTGTGGTGACTTAGATTTATAACCAGAAAACAGGAAATAACATATAGAGATTACC 
TTGTTGGTGCAATTCAATGTTTGCCTTATGTGGGCATAATTTGGCAGCTTTCAGCCTGGGAATTGACTGAGGATTTGGC 
TGCTATGATTGGCGGAGAAACAGTTGCTTGGTAACAAGGGTATACTCCTAGATTACAGCTTGCTATGTATGGAGACTGC 
TTTGAGCCAAACTTTACTACCAAGTAAAGAATCTGCTGTGTGCCAAACTTAACTTTAACACATCTCAGCATTGGTCTGA 
AAATCAGTTCACAGTATTTGATAGTGTGCCTTGCCATTTTCTGTTACACACTTTGTTCCCTGTATGAACTTCTGTTTAC 
TTTGCACTATTTCTGTATCTGCTACTTTGGAATAAAAGTAGTCAGTATAACTTAAATAATGTTTCTTAAATAGTCAAAT 
GAGAGTGATGATTCAAATATACCTCCTTTCCCCCATTTTCTTTCTAAATTATTCACCTCTAAGGTAATTATAACTAAGT 
TTCAAGGTTTGATTTGGAACATTTTTCATATTTCTGTCACTTAGTTCATAGATGTTCATATTTCTACTGTATTATCTTA 
TCAGTTATTAAGATTCTTGGGAGAGTATATATCTTTTTATAAAGCTTTCCAGAATAGTTACCATGATGTTCATTCTTAT 
AAGTAAGCATTCATGCAGTAGCTGCTTAAATATGATCCCGTGAATGGTGGTATAAAAAACATAGTGGATTAGACACTAT 
GTGCTCTAGGAGATGGAAATTGAAGACCCTGGCCCAGTGAATTTCTCAGCAAATGTTATTGGCCGCCTGGTCAATATAT 
AGTGTTGTATGCATATAAAGTATTTGGCACATACTTATTAATATATTAATATGACACATTAAAAGTAAACTATTCTGTG 
ATATATGTTATGGATTATCTCTCAAGATCCATTCCAATTTCTTACTAGTGTACCCCTGGCCCTGTGAAAGCTGGAACCA 
TCTCTTAGTCTTCCCTGGAGATAAGGTACTGAATCCATGAAAGTGCTAGTCTGTTGGGGGAATTCTGCTCACCAGAACC 
CTTGTGAAGCATCCTTTAGTTGACATGAGXTCAGAGGTACTGATTTATGAGATTTAGTAGGTGGAAGGAAAGCAGAGAC 
TAACTTCTGCTATTTCATCTACCATGCAGAGGGTTATGGGGATATCTTGTTGCTTTGCTTTCAGCACTGGCACAAGTCC 
AGGGCCCATTTGCTAGCAGTGTGGGTGTTAAGAGGCAGGATGTAAGGTATCACCTGTGCTGGTGAGGAACACAGTGAGG 
AGTGTATGATTTGGGAGCTGAGAGCAGTAGCAGTGGGGTCAGCAGCTTCCTGATTGGGTGGTCCCAGGATCAAAGTGGT 
TAGTGATCCGCTGGCTTCCTTGCTGGTGTTTGCTTTCTAACTGTGGCAAAGCACTGTGGTTATGGAACTGGCAGTGACC 
CAAGGTGGCAGGTAGCTTCCTGATCCCAGAAGAGGCAGCAGTTCCTCCAGCAGCCCATTTCTGTGGTGTTGCTTGGGAA 
CTATTTCTGAAGGCTCAACTTAGATGTATTCAGCCCTCCCCAGTGATTCTCTAAGCCATTTAATTATATGTCTTAAATG 
TTTTTCTTCTTAAAATAGCTACAGTAGATTCTGTTATCTTTAGTTGAGCCATAATCAATATCCCATTGGAACACATGCT 
TCCTACATATTGTTTCAATGTCAAGTCATTGAGCATTATGTTATTTCATGGANATTTGTGGGAGTACCACTAGAAATAA 
TCACAAATATAATTATAATTGTGTCTTTTTCAAATCCATCACAGAATATTTACACGTACTCCATATTTTCCCTCTAATC 
AATGAGTTACACTGGTGATATCCCCAGGCCCATTAATTTTCCTTATAAAATATCCCTTGAACTGTACTTTGAAGCCCAA 
CAAAATTGAGTTGTTTGAGCTATAAAAGCAAGAGCAGGCAGAAATGCAGAATCTCCACAGGAAATGTTTTGCCTTCAGG 
GTCCTGTCATTCAAACTAGAGATTGAAAATACCAATATTCTAGCTAATGTCTAAGGCTGCTTATTTCTATGGCTGAAGG 
CACAGGGCCAATTAGAGGCCAAAGCAGTGGGTCCTATCACCAGGTAAGCCATTTAGTTTTACTCTCTTTTGTGGCCTCA 
GCTTTCGCTCTTGGTCTTACCTCATCATACTACCTGCTTTTGAGCAGAGAGAAAGTGTAGAAAAGTGGCAGAAAATACT 
TTCTCAAAATTCTTTAGTAATGATGGGTCAGGAGCATCATCTTCTAGAAGGACTGTGCATCCTAGTCAGTCTCCAGAGA 
GAAGAGAGAAATGCAAACTGTCCAGTAACTGTGAGCCATGCTAAGCTGAATAGACAGGCAAAAAGGAGGCTCACTACTG 
TGCCTTGGGAGGAAATTTGTATTATCAGGGAGAATGGTATGTATTGGTTAAGGTGGAGGTGTGATNGAAACATTTTGAG 
■fATATAGGAGAATTTAGTTCACAATAGGAGTTTAAAAAGATAAAAAAGGCCAAGTACTGTGGCTCATACCTGTAATCCC 
AGCACTTTGGAAGGCCAAAGCGGAGGGTTGACTTGAGGCCAGGAGTTTGAAACCAACCTGGACAACACAGAGAGACCAC 
ATGTCTACAGAAAAAAAAAAAAAAGCCGGGTGTGGTGGTGGCACGCCTGTAGTCCTAGCTACTCAGGAGGCTGAGGTGG 
GAGGATCGCTTGACCCCAAGAGTTCAAGGCTGTAGTGAGCTGTGATCATGCCACTGCACTCTAGCCTGGGTGATGGAAT 
GAGACCCTGTCTCTAAAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAAATAATTAGGTGGAAGA 
AAGATGACCCAGCAAAGTGAGAGACTATTCATTGCTTCATAATTATATTCAGCTATAATAATACTGATTCCTTTCCAAA 
TAGTGAATTAAATACAGACATACGTGTTTATTATGTTAAAAGAAGTCTGAAAGTAGGCAGTTTGGGGCTGGCATGGCAA 
TTCTGCAAGGTCATCATGGACCCAATTTCCTTCTTGTTCTGTTATCCATTTTCTAAGCACATGGCTCACATTCTCAAGA 
TCAACTCATGATCCAAGATAGCTGCTAAAGAACTAGATATCATCTCTGATTTCCAGCCAGCAGAAAAGGGAGAAGTACT 
CTCCTTCCCCAGAGGCCCATGCAATATTTCCTCTTACATCTCTTTGGCCAGAATTTTGTCACATGGCCTCACTAAGCTG 
CAAGGGAGCCTGTAAATTTAGGCTATTTGGCCAAGCAGAAATATACCTAGCAAAAAAATGGGATTCTGTTATGAAAGGA 
GAAGAAGATGAGTGGATATTTAGTGGGCAACTCTAATCTCTGCCATAAAGTAGGTGATCTCTGTCATAAGACTGAGCTA 
GACGGGGATTATACTATGCTGTTGTTGACTGTGGCCTTTTGGCTCTGTGCTGAGGCTTTCTTTTCTAGGGCCACAAACG 
GAGTTTCTCACATTTACTTCTGGATGATCCAGGAAACTAAACTGGTTTTCAGAGAATACTGCCAAAAATGCCTGAGCAC 
ATGCTCAGCTCTGTGAGATCAGCAACGGCACCTGAGACCTTTTTATCTGCTTGTTGTAGTTTTTAATCCACTGAAACAA 
TAGCAGGTGTAAGCTGGAATTCTTTGGCACACAGCCTCTGAACCTTGGCTCATGTTCTCAGATAAATGCCTATAGCAGC 
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TGAAGCTCTTGAAAAAAATTTAAGAGGAGGAAACAGAGTAGGGATCTTTTTGGGGTCACAGTCTAGGTGTTTTTAGAGC 
CACTCAAACTCGAATCAAGACCCTTTGATTACCATAAAAAATCTAAAATAAGATGTTTTGTTTGGCCCAAACAGTTTTA 
GAAAAAAGTGAGCCAAATCTGAAAATTAGTTTATTTCATATATATTGAATAGTTAGGCCATTTGGCCACACCTGTCCTG 
CATCCTGCGTGTTGACAACATCCTGGGACTGAGCAATAGTTGTCATCCTTAGGTGGGGCCTGCATTTGCTGGCCCCCAA 
CCATCGACGCATTTCTGATATCTTGTGTTTGGCCTACTTTTCACTCATTGAATGTAACCTGCTGAATACCTGTAAGCAT 
CTAGGCTGTGACCCTTTCTGTGGATGGCTCAGGAGGTAACCAGTGCATGAGAAGTTTCTGGCCTACCTCAGTTGCTATC 
AGGGTGGGCAGAGTATGTGGAGAACTCCTAGCCTGGAGAGATGAGAAAGGATGTAGGTTAAAGTTGAGGTCCTAGAAGA 
AAAGATCTTGACAAGGAAAGCCTGAAGGCTTGTCCAGTATGAGGTTGCCAGGAGTCATCTGTGGGAAGACACGGAAGTG 
CACCTAGGAGCAGCTGGTGTCTCAAGACTGACTGATAGGCTCGAACCTGAGCCATGGTTTACAAAGCTGACACCAGGAT 
GTAACTATGGGTTGTAGCCAAGTTGTTCCAACACAGGTGGAGTGAACTCCTGTGGTATTTTGAAGTGATAATTGGCTAG 
GGTAATATTTTCAGGGTGCTGGTTCTAACAGATGGTGCTATTTGAAATCCTTCCCTATAATCTCCATGAATGACTCTGT 
AACCTACTTAGGAGGCTTATTCAAGTGGTTCAAAACCTAGGCCTGTATTCCAACTGGTTGGCAATCTGTTCATTGATGT 
TGTTATCTGAATTCATGAAGTGGGCATTACATTGTTTTAAACAAGAA.GTATACACAATTGCTTCCCAATCCACTCTCCT 
CTCAAAACATGTACTGATACATGCATGTATATTTTTGCCACCCTTAAAAATTCACTTTGTAATTACTTTAATGTTAATG 
TAGAAAAGAGACACGAAAACCTCAAAAAGATTTAGGATTTAGGATTTACTTACCTGCTATATAAAAAAAATCAGGGTCT 
ATCAGCTCTGTTGGAAAGAATGGCTTGAGAAAACTCTGCTTTCATCATTTGAAACTTTTATTTTGGGATTGTGTTTATA 
AATTTCAGAAAGAGTCCTCTTACCTTCTTCCAGCCCAAGTAAGTGATTGGATTGACGTTTGTATTCATGGACTTTGGCT 
TGAAATGAAATCTTTTAATTCTGCCTTAGATAGTAAATGCCAACAGTTTAAAGTGGCATGATTCGATCTTTAAATTTGC 
CCTACTGATGAATGGTGCAAATAGGAAAAAGGAAAATAAAAAGTATTTGCTACCTTGAGAAATACACTCAGTCTCTATT 
TGATTTTCCTTAGATGTGGGGGTCTGTAATTGTAAGATCTGTTTTTATTCATCGTAACTAGGAAAGCCTCAACATTTTA 
ATTAACAATAGTAATATAAATTACATTAGTTTTATTTCAGTTAGAATTTTTTTCTTTCATGTATTTAATACGAAAATAT 
CCATGCAAGAGTTCCTTCAGCTTAAGTCAGATGTGTTCAGTGGCTGGGGCAGTGCATTAACTATAGTCTGCATGTGAGA 
AAAACAGCAATTGGCTTTTCACTAGTATTTGTCATTGCTCTATCCTAATGCATTCAACATTTTCCTATTGTGCTATGCT 
CCACTGTATATCACATTTTACCTATTTGATTCCAAATTTACTTTGTGGTATTAGGTTTTAATTTAGTAATTTACATACA 
GCTTGGAAAAGTGATTCCTTGAAGATATTGCTTTGTATCTACATGATAATTGACACTATTTGTATTAATATTAAAAGCA 
TTAACCTCTTTTTCCTAGTGGTCCCCAATTTCATTCTTAGCAAAATAAAATTACAGATTCTGTTTTCAAAGAAAATTTG 
TATATGGGATTTCTTTCCATTCCTTATCTAATGTTAGGATACTGAAGTTAAAGTATGCATTTTCTGTTTTTATATATTT 
TGTCTTTAAAATATATGTTCAGTTATAAAAGTAATATCAATTCCTTAAATAATTTTTGTAATATACAGGCAAGCCGCAA 
AAAAAGAACAAATATTCTAGAGTTCCATGAAAGTCATCATATTAAAAATGAAATTTTAAGCAGTTGGACTTCACATTAT 
TTCATAAGAATTTTCAACTCTAATGTATATATAATGATTCTACCAAGTGTGTCATAGTTCACTTAGCTGTTTCAAATAT 
TTTTTTCTACTAAGACTAATTAATACTGTGTGGAATACTTTTATATATAGACCATTTCCATACTTGAGTTTTTTTTAAA 
ATTTGAGTTCTCAGAGGTAGATTTACTGGTTCAAGAGACATTTTTTAAACTTAATATTAGTTTGCAGGGAGCAATCCAT 

AATGGAAAAMSAAGAAGGAATCATAGAATCATTGCTGAGTGTO^ 

TGCTGGCTGAA.GGGAAGACATGTTGAACACTTTTATTCACCCTATATTCACCCTGAATTCTCTCCCCATGGCCAAGGGA 
CAGTATCAAGACTTCTGTTGTTTCACTGAGACAAGTCAAATTAAGAAACACTTGAGTGTTTATTGTGTCCTTTGTAGGG 
CTTATGGGCATATACCTCAGCAAAGTAGGCGGGCAATAATTTAGGTCATGCCCATTTAATTTCAAAGGCCAGCTTTAAT 
CTTTTGGGCTGATTGTGATTACTCCAAAAACGGCAGAAftACAACTGAGAAGGGAATACCAGGTCCAGGTTACAGTTCTA 
TGGAGGTTTTGTGTAATCCTGAGTTTTCGCTTTGCAATTTGGCACCATGATAGCTTTTGTATTTTCTTTCCTCTGTTCT 
ACTTTTTCCCATCATGGCAGGTGAACTTCTCAGTGTGCAAGGAATTATATGTAGCTGACTCTTCCAGGGTATGAGAGGT 
GGGCTGAAGCTATCGGGATAGCAGCTGGCTTCAGTAGTGCTTTTAGCTGTCTAGACTTGTGCTTTCTCATTGATTTTGG 
TGTCTGGGCATGTCCTTTAGTTTCTAAATCATGTCTGCATTTAAATATTTTAGAATATTTTATGCAGCATTTTTTGTTG 
TTTTTCCCCAAAACTAGTATTTTCAATATTTCTGTGAGAGAACAGGGAGTCCTTTCTAGTATATTGCTGGAAATAAAAT 
ATGCAACCTATTCTCTACACAACAGTCAGGGTGATCTTTTAAAGTATACTTTAGATCATGTCAGTCCCCTACTTAAGAC 
CTTCCACAGCTTTTCATTGCTCTTAGATTAAAAGCAAAACCCTTTATGTTTTCTACAAATGTCTGCATGATCTGGCTCC 
TAAGAATCTTCTTTCTTACCCACTCTTTCTCCTGCTCCTTAACTTCCAGCCACACTGGCCCTCTCTGTTTTTTGAACTA 
ATGGAGCTCATTCCTGCTTGGGGCCTTTGCACTTGACATTCTTTCTGCCCATGTCCTGGACACACTGGCTCTTATGCAT 
CATTCAGTTCACAGCTTAAGTGTCCTCCTCAGAAGGACCTACCCTGTCCACCCTACTGAAAATAGCAAATTTGCTATCA 
CCCAATCATTCTAACCCATCACCCTGTTTAATTGTCTGCCTTAAATTGTTTTGTTTGTCTATTTGTTCACATGTTTACA 
ATTCAGAATATAAGCTCTGTAGGAGCAGGAAACTCTTCTCTCTAGTTCATCACTTCAAGCCCATTACTAAGAACAATGC 
ATTGTTTGTGGAATGAA.TTAATGATTTAAATAATTAGCCTATATAGTGTCATTTCCAAAGTTGGCAGAATATCATCATT 
GGAATTTTGTTCTTAAGGGGAACTGGGTTATAGAAATGTGGGAAGAATACTTAATTAGCATTGAAAAACAATGCTTTAC 
TAAGGAATCAAAATCATGAAATGTAAGAGCAAATAGGAGTGTTTATCCCCTTTATTCCAGACTCTATTTTATAGATATA 
AAAACCGAGACTCTGGGTTGCTGTGAGTGGCTCAGACCCCACAATTAGTGGCAGAGCTGAGGCCAGGGGATGCACATTC 
TGATTCCTGCATCATGGCTGTTGCTTAATATCTCACCATGAGTCATGGCTACTGCCCAGTAGATTGGGCACAACCATGA 
ATATTAGACTGGCAATTTGCTAGAGATTTTGCAAAACCATGGGAAATGGATTGAACAAATTTTCCTGTCATTTTTGTAA 
GAGGCAGTAAATAATGGTAATTTGAGTATTAGAGAACAGCATCTGAATACTTTTTCTAAAATTCTACAAGGTGAACATA 
GAAAATTGTAGCTTTCCTTTCTGCCTATTGCTTTCTGAATGTCAACAGATTGCTTTCTTCAGCTTATGTTAGAATGTCA 
CCAGCAGGACCCACATCTGACATGCTCTGGACTGTCAGAGCCACTGAGCACTAGGAGAACTTTCCAGTTGAATTTCTCT 
TAAGAAGGTCAGTAGGAATAAGATAAACGAAAAACTTATTCATCATTACCATAATCCTTGTGAAft.GTGGAAAAGTTCAT 
CCTGGCAAATTCAAAATCGATTACAAACTCATGCATGTTGCATATGTATTTTTAAAGATTTTTACAAACCCAAATAAAA 
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TAAGTAGAAGAAAACAGTAGTGATAAATTTAAAGTTCTTAACTGAATGAGTAGCTTTGAA.TTTTACTCAACGGATATAA 
GCTTTGGTTTTTTTTATAAAAAAGAAAACAGGTTTGTTAAGAGACTATGAACATATTTTAGAAATGCTTCAGTGATTTT 
ATCATTTAAATAGAAATTTGGATTATTCTGGAAAACAGTTTGATAATATGTTTCAGGCATTTGAACATATTTACTCTCC 
TGGCCCAGTAATTGCAGTTTTAGAAATTTATCCTATTTTAGGAATCTAGCCTAGAGAAAAATCTGAAATTCAGTCATCT 
TGGCATAAGGATGGTTGCAGAAATACTATTAATAATAAAAAGTTGAATAGTACCTAATATTCAAGTAGAGGTATAAATA 
ATTTGTGGCAGGTTCATTTGCTATAGTTTTATGCAACTATTTAACAAATATAAGTAAGATTATTTAAATGATGAAGGAA 
AACTCTTTCAATATAATGTTAATTTTTTTTTTTTTTTTGGAGAGGGAAGAGCTCTTTTATTTAGTAATTCCTGACACAT 
TTTAGATGCTCATCAAATAGTTAATTTTCTTTTCATTGCTTCTTACTTTTCTCTCCGTTTATTTATTTATTTATTTATT 
TATTATTATACTTTACGTTCTAGGGTACATGTGCACAACATGCAGGTTTGTTACATATGTATACATGTGCCATGTTGGT 
GTGCTGCACCCATTAACTCGTCATTTACATTAGGTATATCTCCTAATGTTTTCCCTCTCCCCCTTCCCCCACCCCACGA 

TGGTGTTTGGTTTTTTGTTCTTGCGATAGTTTGCTGAGAATGATGGTTTCCAGCTTCATCCATGTCCCTAGAAAGGACA 
TGAACTCACCCTTTTTTATAATATAATGTTAATTTTTTAGAGAGTAAGACCTAAAACTATATATACGTGTATGTAATAC 
GTATATAGTATAATCTCAACTACATAAAAAAAGACAAAAAATTAAAAGATTGCAAAAAAAGTCAAAGTATTAATAAATA 
TTATCTCTAGGATTTGAATAATTATTGCTATTTTCTCCTTTATACTCTTCGTATTTTCACTTTTTCCACAATATGTCTA 
TTATTTTAATAATCAGAAAATCAATATAATTTATTTTAAATCTTGGCAGATGAACATAGTGAATGAACTATGTCAAAAT 
GCGGTTGGAATTTTGTTGAACTTCTTTACAGAAGACTATATAGATGAGTGTTTTTCTAAAAAATCTTTGGATAGATAAT 
AAGATCAATTAAAATTGAGTAAATTCATCTGTTTGCGTGTGTGTGTTTAAACTATTTATCTCTTGTGTGCTACTTAGCT 
CCTGTATTGCTTTCGTAATAAGACTGAGGTAGTTGGTGAAAATTTGAACAATTCTTGCATAAAGATTTTATTGCATAGG 
TTATAGGATAAAATGCAAGAGAAATGTTTTGTGGAAAGAGTACTTAGTAGAGAATCAGAAAGGCTTTATGGGTCCTTCA 
TTTTGGTCACTGTTATACCTTTGTCTAATAGACCATTGATATAACTTTCTACTCTATAAGAGATTGATACCTAGTTAAG 
GAAGGTCATGATATATTCACTTTGTTACAGGAAATTTAAGGTGCCCAGAAAAAAAAAATCAAGAACCAAAACTAACGAA 
TAGAGAGCTCTATTGTTATTGACTGAAGTATAAACTTAGATCCCTTAGCAAAGCGAAACTCACAGTCCATACAAAACCC 
CTTGCTATGTCCGTTGGAGAAGGATTGGCAGCAAGATAGCAAGTATGTGGAGGATCATTGTTCATGAAGCAGGGGTAGA 
TAGGAGCCTTTTCATATACTTCTAACCTTTTTTATTGTCTAACCTATTGTTATGTTGTCTCATTAAGAAGAGGCAATAT 
AATGTAGTGGCCAAGAGGTATGACTTAAGAATCACTGGACTCAAAATTTGCCAGTTTATAACTCTGTAATCCTGGACAA 
ACTACTCCCAATTTTCTAATTTGGAAAATGTGGATGATAATGGTCCAAAAAAAAAAAAAAGATGAGTCATCTTAAGTAT 
TTGAACCAGAGAGAATTTAATTGGCTATGCAGCTGAGGGAAGAGCTGAAAAGCCAAATGGGGTCATTAAACAACCCGAA 
TATTAGCAATAGCAGGAAGCATCCACTAATTCTAATTTGAAGGGACAATATGTTGGAGACAGTGTTACTGGGTCCACAG 
ACTGAGGTCACTGGAATTATGGTGTAACTGGAGGAGGCATGGGAGAAAGCTTTTTGATGGTAGAGATTCTGCTCAAGGC 
ACNGAGAGAGGAGAGAAATATCTTGGTGTTCCCATCTTTCGACCCTCCAGTCTTGTAGCCAAACACAGCCAGAAGTCAA 
CTGACAAGGGACTCTGCATTGCCTCTCTTTAATACAGAGCAGAGAAGGAGAAAGGTGAAGAATGGATGTGTGACAGGCA 
ACAATTCCTACCTCAGAGGTATTATGCCTAAAGCATTTAGAACAGTGCCTGGAAGATATGTGCTTAATAGACACTACCA 
TTATCATCGTCATCATCATCATCATTGTTATCATCATTGGTGCCATTTGCAGAGTAGCAACATCTCTTTGTGAATGTAC 
TTTACAGGTTGGATGCTATGAGATTGTTTCTAATTACAGCCCTTTTCCGGGCCCTGCTGTGGTCAGGTTGCTAGTCATT 
TCAGCATTTTTAGTGTTTGGTGAGGCAGGGGTGTTCCACCTTCCATTCTCATCTACCCTGCGTTGATTACATTTAGAGT 
CAGCAGACCTAGTTCATTGATGACAAGAACTGAGCCACGCAATGTTCTAAAGAATCCAGGCAGTTTTAGGAGCATGATA 
AAAATTCACAACCCTGTGGGAAATGACCCTTGGAAGTTAACTTTAAAATTAATGATTTTAAAATTAGGATTTCCTTACA 
TATCCTAGTCCCTTTAGAGTTGAGCTTAGCTTTGTCCTGCAAAACTGAAAGAATACATATTTAATTTTTTTGGTATTTT 
CTGTAGCATGGCATTAAAATTAATAAATTTAAAGGAATAGAAGCTTGACAAGATGCCTTAATAGGCCCAGCAGGAATAA 
TCACATAGTTGCCTATTTTGAAGCATAGACATAAAATTAAAAAATTCCATCCAGATAAGTCACGAGGCTTTGCCAAAGT 
GCCCTCTTAAATTGCTCCCCTTTTGAGAATGCACTATTTATTGTAGCATTTTGCTGAGCCCTTGGGAATTTCTCTTCTG 

CCGATTATCCTATTCTCAGAAATAACATTTATTGATCTCAAGGAGTTAAACATTGTCTTGTTTTCTCTGGTTCTGTATT 
CTTCACCTTTAAGACCAGATCCCAACTAAGTAATAATAAAAGATAATAATGGCTAAGAGTTTTTGAGCTTTCCTCCACG 
TCAGTTATTGTTCCCAGCACTTTGGTTTCATTCTCTCATTTGATGTGATATAGGAACTTGTAACAACCCTATGAGACAG 
GTGCTTCACTTTAAAGACTAAGATACTGACGCAGAGGTTATAAACCTCCCCCACGGTCACAAAATCATGCTGCTGGACT 
GAGCTCGCACCTTCCACTACTATTAATACATGGTAATGTTGACATCTTATTGTAAATGTTAAACAATAAAGCGTAAAGG 
GAAAGAAGTAAATGCAAAAAAATGGTCAAAGCAGGAGATGATTTTAAAGAGCATCTGGTTCAGTCTCCCCTTTTACAGC 
TGAGAAAACCAATCTCTAGAAAAAAGAAATGAGCCTTTTGATTATAAAGCAGACTGCCTAACAAGTATCAAGTCATCTC 
ACTTATTCTTCTCTGTCTTCCATGATCACAGAGTTCTGACCATGTCCTGTGTCACTCTCAAGCAGAGATTGAAAATGAC 
ATTCGTCCTTTACTTGTTCCAAGGAAGCAAACATTTTATAGTTTGAAACTGTTTCTCTTGCATTTGCTTTGCAAGAGGT 
TTGCAGAAGTTAAGCCTCATGGAGTCTTCTCTCCTTAACTTAAGTGAGTGGATTGCTTATTGCTCTTCTTTGCCTGTAA 
ATTCATGTTGATTAGACAGTGGTGGGGTGGAGGGCTGATGGGTCTGTGTTTGGTTGGCAAGCTAACTCCAGCATCCTAT 
AATTACTACATTTTCAATCTGGTGCATAGTTCTGAGTTTTGTACATCCTTATGTGGCTCTACACTCTTTGAGGTTAATT 
TTGGCCTTGGATGGTGCCCTTTTAAAGGCAGGGTAATAGCAACACAGTGTTTTTGCTTGGGAAACGCTCTGTGTATGGG 
CTTCTTCTCTTGGTTTTAAGTATTAACAAGGTAGTAAGTATGAAAGGTGCTGTGTTTGGAGTCTTTAAATGGACTTGGC 
ATTTGGCTTGTCTACAATCTTTCAGGAATTTTAATCCTGATATTCAGATTTGAGTCACACACCTGGGGAGTGGTGACCA 
TAGCTCTTCCTTACCCCTCCAGCTCCACTTCTGGGTTAGCATGAACTGACCACTGTAACCTGCTCTCAGGCTCTACACA 
AAGGTGCTTCAGAATCTGCCTGTGGCCACTTCTGTGAAAGGGCATGGTCACAGTCACCGTGGCATGGATAGAAAACTGG 
AGAGCAGCAGGAGGAGCCCAGGGATAGAGAGAGGAGGCCTGGATGCCTGCCTGGGCTCTGTGCCATGCCTTGGGTAGGC 
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CACTTGACTACTTTAAACCAAGTTGACTCTCCTGTAATGCAATAGGGGTTTAATGATCTCTGTGGCTCTAGAGTTTTGT 
AGTTTCTACTGTTCTTTGAAGCATGAACATTAATTCAACAGAAGAAAAAAAAACCAAACATTTTTCATTCAGAACAGTT 
TCAAGATATTGCTCTGACTCACTGGATGGCAAATCATAGTGAAAGGGAAGTCTGACTCGACTTCCATTTTGCATTACTT 
TTGGCCAGCATGGCTCTTTATGGTGTACTTGTTGTATAATAAAACAGCTWTCTAGAGAATACTCTTACATTTACTTACT 
GAGAGATAACAGAAGTTCCGAATAAAAACTCATAGAAATGGAAGACTWGGAAATTATTTTTTTCTTTTTTCTATTACAT 
ACAGAGGAACAAAGGCTGATATTTGTGTTTATGCCCCTTTCTGAGGACAATGTCCTTGAAAATCCATATTATTATTATT 
TGTCTTTATATGTAATTGGATTGTTTAAACTCTTCTCTGAACTTTGTAGCTTTTTCATTATATCTCTTTTGCTGGAATA 
TTAATAAAACTCCACTTAAATAGCCACTTTATTCTGTAAATTTTATTTAAGGCCTGAACTTGGCCGCAAATGAGAGTAC 
TTGTGGTTTTTTTTTTTTTTTTTTTAAATGATGTGACTGCTTTGTGAAGGGACATAATGAGTCTGTGTTCTCTTCTATT 
CCTCTTCAACAACTTTGTCAGGAAAGAAGGCTATTATGATTTCTTGGAGATGTGGGAGGATTGTGGCATCACCATGTCC 
TAGTCATGGATGAAAGMAGAAACTATTATACCAGGGTAACATCTGAGGCCTGAGATAAAATTCCCATTACAATCTCTTT 
AAATATTTCTGTGTTTAAATGGGATGAGAAGACTATCCACTCCACAAANGTAATCCCTTTTCTTCCXCAGCGTAGTGAA 
ACTTATTGTTTCTTTTCCCTAGATAAAAAAAAAAAAAATAGGATGCTGTACAGNTTCTTTTGGCTTGTTAAAAGACAGA 
TAATTCACAGATTTTGCTTTTCTGTAGCTTATGCAATGTCTGAAAAGGCGCTGTAAGCAGGGATTCCCTGAACATNGCG 
CCGTGGGCCCGGATCCCTGTTTTGCTTTCTTCAGAGAGCTCACTGGCAGCCTCCCTGATGCTTTGTGCCAGTTTTTAGG 
CGCTCCAAAGCCACATGCACATTGACATAATCTCCGGTGGTTTTGGCTGGTTTATAATCTGGCTTATTGAGGTTTGGTT 
CAAGGCAGAGGCCTTTAGGGCAGGGATCTTCTGTGAGCTGAAATAAAAGGGTCTGGTTTGGAGGAGATTTGACTCTGCC 
AAATAAAAGCGGCACATTTCCAACTGCACATGCTGAGTTGCCTCGGAACACATCCATGCAGAACACAGACATGCATTAG 
GCAGCTAGTTTGTGGAAGGCAGTGTGCTGAGCACAAGGGGGAATAGAAAGACACATGGCTGCCGTGAAATAACTGCTTC 
CAGAAAGCACATGTCGAGTTGGAAGGATGAGCCAGAAGACACACAGAGAATATTACTCAGCCTAAAATGTGACGTCCCG 
AAAGCGTGCTAGTATGAGACCCACAGAGTTGGAGAAGAGATTTTCTTTCCAGTGGGGAAAATCCAGGTTAGAAAGACCA 
GACAGGCCATATTACCGGAGGCACCCTTTATTTCAAGTTTGGCTTTTTGTGGTTTCGGTTACCTGCAGTCAACCGTGTC 
CNAAAATATTGAGTGGAACATTTAAGAGATACACAATTCGTAAGTTTTAATTTGCATTCTGTTCTGAGTAGTGTGATGA 
AATTTCATGCCATCCTGCCTGGGGTGTGTAGCATCCCTTTGTCCAGCATGTCCATGCTGTCCATGTGACTCGCCTGGAG 
GTCCCTTAGTAGCCGTCTCATTAGCAGATCCACCTTCGAGGTATGGAAGTGCTTGTGTTCAAGGAACTCTTAGTTTACT 
TAATAATGGCCCAAAGTGCAGGAGTGGGGATGCTGGCAATTTGAATATCCCTAAAGTGCTTCCTTTAAGCTAAAAGGTG 
AAAGTTTGAACCTAATAAGGAAAAAAACAAAAATTATATGCTGAGGTTGCCAAGGTTTATGCTAAAAATGAATCTTCTA 
TCCATGAAGATGTGAAGAGGGAAAAAGAAATTCATGCCAGTTTTGCTGTTGCACCTTGATCTGCAAAGGTTATGGCCAC 
AGTGTGCAATAAGTGCTTAGCTAAGATAAAAAAGGCATTGAATTTGTGGGCGGAAGACATAAACAGAAATGTGTTCTGA 
TTGACCGCAATTAGGTTTGGTACTATCAGTGCAGTTTCAGGCCTACACTGGGGGTCCTGGAACATATGCCCTGCAGATA 
ATGGGGGACTGTCGTATAGAGCCCCTGGATACTAATGGTGCTAGGGATTCAGGCCCCTCTCCTATTTTGGGAAGGGGCA 
ACCTCAGCATATAATTTTTGTTCTTTCCTTATTAGGTTCAAACTTTCACCTTTTAGCTTAAAGGAAGCACTTTAGGGAT 
ATTCAAATTGCCAGCATCCCCACTCCTGCACTTTGGGCCATTATTAAGTAAACTAAGAGTTCCTTGAACACAAGCACTT 
CCATACCTCGAAGGTGGATCTGCCAAAGAGACGGCTACTAAGGGACCTCCGGGCGAGTCACATGGACATGTCGTGTGTA 
TGGAACCTTGGAAAGAGGCTGTCCTTACCTCCCTGTGCATTCTGGCAGCCCCTGGCACTGCTCATAGATAGCCATGTGA 
CTCAGGCTGGGACTCTGACTCTAGAGCGAATGGGTTAAAGGTCAAGAGGCTGTTAGAACTTATTGTTGGTGTCAGTGGT 
GGCGCCCATTGGCTTTCAGTGGCGGCGGCAGCAGCAGTGTCCTGGCTGTAATTCTTGCTACAGGATAGTGGTCGTGATT 
CTTGCTCCTTGGCATCTTGCGCGCCTGGGTTTTTGCTCATTTTCTGTCCTTAGTGATGAA.GACTTCTACTGAGTCTGAA 
CCTGCATGTCCTTCCAATGGAGTCTACTTTTTTCTCCTCCAGCTAGCCAAGGCCGGTTTCTGTTATGGCAAGCAAGAAT 
TCCCACAGCACCTGAGTGTCAACGGCTTTCATCGTTTGTGCTGACCCACCTGTGCAGCTGATCGTCTGCCTTTTTTCTC 
CGGCTACTCACCTTCCTTTATCTACCTATATAACTCCCTGCTTTGAAGGCTGAACTCCAGCATTTTTAACTTTTCCTGA 
GTTATTGAAGAGACTTTACTGTTTACTATTCCTCTGTACAGTACAACATCTTATAATTGCCCATTATACAGATTTTTTT 
TACATTGTATGTCTTTTTTTTTATTATTATTTGTTTCTGTTTGCCTACTAGCCGATGAGGAATGTTTTTTGGTAGGAAC 
TCTATTTTCATCTTTATAGTTCCAGATCCAGGTAAGATTACACTCTGGTTGCGTGACTGAACAAA.TCTGTTTGCAGGGA 
GAGATGTGGTGTTGGAATTGTGAACCTATGGAGAATGAAAAAAATAGAATAGCTGTTGTGAGGCATTTACTCTGGTGAT 
ACTAAGGGAGGAATAAAATGGTGTCTGAAATGTGTGAGGGCCGTCTGATACCGAGTAGTGTACATTTATTTTCCACTTA 
AAAAAGTCTGGTTTATTTAGGTATTATTTATTTACAGTAAAATCCATCCCTTTTATTGTAGAGTTCTATAAGTTTTGAC 
AGATGCATATAGTCATGTGTATACCACCAGAATTAATGTATAGAACAGTTTGATCACCTCCCCTCAAAAGCTCTCCCTC 
CTTCTTATAGCCAGTGTCTCCCCACATCTTCAGCTCCTGGAAACAACTGATCTATGAATTGATATGTGTGTWTGTGTGT 
GTGTGTGTGTGTATATATATATATATATATATATATATATATATATATAGTTTGTTTGTTTGTTTTTTGAGACAAAGTC 
TCTCTCTGTTGCCCAGGCTTGAGTGCAGCAGCACAATCTCAGCTTACTACAACCTCTACCCCCCGGGTTCAAGTGATTC 

TATTTTCAGTAGAGACAGGGTTCACCATGTCNGCCAGGCTGGTCTCAAACTCCTGACCTCAGGTGATCCACCGGCCTTG 
GCATCCCAAAGTGCTGAGATTACAAGCATAAGCCACCACATCCAGCCTATCAATTTATATTTTAAGCAGTTATCATAGT 
TCTACAACTTTCCAGAATAATGTTTTATACACCAGGAAGATAAAATAATTGGATAGTGGATTTTTGTCTAGGAATAGAG 
TTGCTGAAATTAGGAAATTAAAATAACATGTATTTATACTAAAAATTATCCATTACTTATATAAAATTCAGTGTAATTG 
GGCATCCTGTATTTTATCTGGCAACCCAACCCAACCCCACTGGATGGGTATTGCCAGTGTGGGAACTGTTAGAATTGAG 
GGTAAGTGTGAAATTGGCAGACAGAGAAGGAAACTGCAAGAAGAGANCATGGATCCTATCAACAGAATCATTCAGCCAT 
TCAGACACTTTGTGACAACCTAAAAAGAGAGGAGGGAGTGAGATTTTTGTATGAAGTAAGAATTCACTTGTTTGTACAT 
GAACAGCATATGCTAGCCTGCTTTGAAGACTGAAGTTCTTGGCTTTCCAGTTTATAAACCAGTTCTATCTGGGCAGCTT 
GCAGCCAAATTGTGTTGTGGAGGAATGGGACTCAGGAAGCACGGGCACCCTGAAATAGGTGGATGTGGTCTGTGGAAAA 
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GGTGGAAGCACACACTAGGGTTCTACCCTTAAGAAAATGAA.CCTTTGCTGAGTTA.TCAAAGTGAGTACTTGCTATTTCT 
CAGGATAGCCATGCCACAAACACATATTTACAGTAAAATTCAAGTTGGTAACAATTAARATGACTGACCTCTAGTTTAT 
CTATATATTATTGGAACAMAGGGCTTACTGAGCAATGCCAAGGAAAGAAACTTCCAAGTGGGTTCTTCTTACTCTACA 
TAAAAGAATAAACTATTTTAAAAGACTTTTGGCAAGTCCACTGTTTATACTACCATAAGTCTTACCTTTCTGTTTTAAA 
GCAAGCTTGGCAGGACAGTTACTTGGAAATAAGTTGTCAGTGTTTGGTCGGAGTGGTAGCAGTTGTGTCTGGAATTCTT 
CATTCTTTTCCTCGCTCTCCAATAACCTACCCTGTGAGGCTGTCTCCAACCCCAGAGCCCTGACCAAGTGACCATGCTG 
CTAAGCTGCTTGATAATAGTTTAATATCAGTAAAGGGACACAAGTTTAAAA.TTATTTGACATATTAGTGCTATCAGTTA 
ATGACTTAAAAATAGCATCTTTGGTTTCTAGGTGTTGACAAAGATTCTCTAACTTACCAAACTTTAGCCATGCTCCTCT 
GAACCCCCTTCTTGACTAGGCCTTAAGTTCCTATCACAACTACAGATTCTCAACACCAATGATTTCATCCACTCGTGCC 
CCACATTAAAAGACTTACACAAACACTAGAATAATTTCTAACAGCTCAA.GGCCACATCCCTAGGACTACCCTACCCCAC 
TTAGGATGCCTGCCTGAGGAAGCTCAAGGTTGCCAGGAGAGTTTACTATTTCTTCTAGCCAACACCCTGGAGCTAGGCC 
CAACCACCCTTTCTTAGAGCATTTACTAAAAAGGGCTTACAATTGTGAA.TCCTTGCCCTGTAACCTTTGATAAATATAT 
GCACTTCCTACTGCTCAAGAGTGTCTTTCTCAAGGACCCAAGAGCCATTCTTCTAAAAAGTAACCATCAGGAGAGAGAG 
GGCCTCTGTCTTTTGGTATCTGGGCAGATAGAATCCTAACTCCCATAATTGTCTAATCAACTTTAATGTTGACCAACCC 
TTTGTAATTTTTCACTCTCTGACTTCACTGAGCCTGCTCTCACCCCTTCCCTTTTCTACTCTCTCATTCCTCTTCTGAA 
ATACACAGTCTCCTCTGTGCAAATCAA-GGTTGAGTTCAGTTCACACTGCACTCCCTTCCCTATTGCAATAGCGTATTAG 
TGGTTCAAATCTGTCCTCCCCACTTTAACTAGTGTCTGGCTTCCTTTATCTCTGACAGTGTGAAGAATTTGGAAATTGC 
AAGGAGCATGGGAAGGAGATGATTTGGGGTAGGCATCTTTTATTTTTTAAATCACATTGCATACAGGTGGCTGTCTCTT 
CTGCTCATACTCCTAGAACAGGCCTTTGGTGTATTTTGCTATATATAGGAGACTGGGACTAGAAGGTCACCCTGTTCAG 
CTGTTTTCAGACTATCATTAGGTXGTAAATGGAATCCATTAAAAAATTATATGGAATGCACAAAATAAAGCAGGTGAAG 
GCAAAATTACTCTTATGGAAACAGGGGTAGGAAATCTAGAATCGTATTTATTCCTTCTTTTCTCTTTATACTTATTTGG 
GGAGTCTTAGCCTCATTAAGAfl.CAACTGGGAGGGTAAAACACAAGTTTACAAGAAAACTAGTTTCCTCCCTTTCAGAGT 
TCTTTCCATCCTGGCAGCTGAA.TGGACTCAGCAGCTCTCGGGGGCAGTGGCTTGAGTGTGCTGGGCTTGTGTCTCCTAA 
ATAGGAAATACTACCCACAATGGGATAAAGGACCCACAGGGACTCTATAACTGGGGANTTAGAGGACACATCTTGTGTA 
ATTCTGGCAGAAGGGCTAGGCATGAAGTCAGAGCAGGAGATGACTCAGAAATCCTGATGCTTAGAGACATTACCCTGTG 
GCTACTGGGATCACTGCGATGAACTTTGCCTGAGGTCTGTAATGTGATTTACAATAATTATTCTATTCCCTTACTCACT 
AGCTTGACAAGATGAACAAGTTAATGTTATTAGCTTCTCAAATTGGAAGATGATAATTATTAGGTGGGTCCATTGGGAG 
TCAGGCTGGGGTGAGTTGTTATCAAATCAGAAGGAGTTATCAGTAGGGCACTAGTAATCAATAATGATTGAATGTGGGC 
TACCAGAATTTGCCTTTTCATGATGTATACAGGACTTGTTTACATAACCAMGTCTTCAAGAAGATAAAATTAGGAAGAC 
ATCCAGATAACAGAAATGTGGAGAGACCTTGATATCATATTATGATTGAGAAAGAAAAAACACATAGACATTGACATTG 
GGAAGGAATGACTACATCCAGTTATGGCAGCAAAGCTGTGTGTTGATTGATATTGTGAGAATGAATCAGTGATTGGGCA 
CTGTGGCTAGGACAGAAAGGGTGACCCTGAGAGCCACAGTGCTTTTGTGTGTGACAGCCATGAAGAAAGCTTATCTGGA 
CTTGATATTGACCCGTTGTGTATTTCCGTATTTTTTCTCTCTTTTCTCTCCTTTTCCTCCACTCTTTCCCTCTTCTCTT 
TCAACCTCATGTTGAAAAAAAACCTGAAGTTTGCTTGTGGAAATGGGTGAGATTTGTGAGTTATGATGAATTGGAATTA 
TTTGCAATCAAATGGAAAGTTGTAACAACAGGTGTGGATGGATGCAGCTCACACATAATGCATGTGGTGAATTGAGGAA 
GCTGGTAGAAGTTTGGGGCGTGATTGACAGGTTTAAATGTAGCAGAAATAGAGTAGTTGCTTTTGGCATTTTAGATTTT 
TAAATAATACTTTGNTCAGGCCACACATTAGTTAGTCAGACACAGAGTTGGAACCATATTTGGAACCTTCGGAGCCTCC 
ACGTGGGCTTGTTCATCGTCCTTATGTTAGGGTGACAAGGTTCGGAGCTAAAACCAGAGAGAGAAAGCCACAGCAGAAG 
CCTCTTCCAGACCCACTGTGTCAGTTTTGAACTGAGGCATTTTCTGTCCACAGCCATATGCAGTGTGAACAGGCCACAG 
ATGTACATCAAGTGAGTGGGTGAAATAACGTTTGGTGGGAAATGATGACAGTTTTATGGCATTAGTCCTTGAAGCCCCA 
GGTGCACTTATTCATCTTTAATATATTTTAAGCTGTTAGCCTTGGGGATATTTCAGCCTGTTTGCAWCTGTATTTTAAA 
GATGAGCCCTGGAGTGAATCAGTGAGGGGAGCGAGTCATACCTGAACTAGGAGAAGAGATGAATGAATCTTTGTAGGAG 
AAGAGTTAAGTGGATCTAGTTATCCCTGAACAAGGAGAATATATCAGGGTAATGAAGAGACCTAGAGGAAGGTCATCGT 
TTCCTTTTAACCAGCCAGCTGGTTGACCTTCCXGCACCTGCCTTAGAGCCAACCTTGGCCTGGGCAGCTTGCACCAAGC 
TTTGCATATGCCCCTTGGATGTCAGGATGCTATACCTGGATTATCCTGGCACAGAGCATGAATTATAATTCCTGATCTC 
AGCATATTCTACCCTTTGACTTCTNTGTTAGGGATTTTGACTCTTCTGCTTCTGACTTTTCGATGAATCATGTCTCCTT 

CCATAGCTACATATGGCCACTGAATTGAGTGATTAATAATTCTGTTGTTATAAATTTGAGTGAATATATTTTGGTCAAT 
TATGTGGTTGTGGCTATAAAGATAGCTAATAATCTTTATTAGAATTTGGATACTGTTGATTTTTTTCTTGTAATTTTAT 
AACTTCCATTTCCCTGTGGTACATATGCAGTGTGGAATACTATGCAGACATAAAAACAATAAAATCATGTCCTTTGTAG 
CAGCATGGATGCAGCTGGAACCCATTATCATAAATGAATTAATGTGAAAAACAGAAAACCAAATNTCCCATCTTTTCAC 
TTATTAGTGGTAGCTGCTTATAAGTAACTGGACACACACAGACATAAAGATGGAAACAATAGATACTGGGGACTCCGAA 
AACAGAGAGGGAGGGGGGCAAGGGCTAAACAACTTCCTNTTGGATACTATGTTCACTATCTGGACAACAGGATCAATAG 
AAGCCCAAACCTTAGCATCATGCAGTGTATCCCTGTAACAAACCTGCATATGTACTCGCTGAATCTAAACTTTAAATTT 
AAATTNNAAAAAAAATTCAATGTTTGGACTTAGGCTTAAATTTCTAGAACTTTTTCCACCTCTAAGTTGTCATTATACA 
AAGTATGTTTAATAGTAGCTGGAAGAGTTATTTAAATCCACACACTAACAGCAACCACAGTGAATACGGTTTAGGTAAT 
ATTTTCTTTTATCCAACAGCTAGAGTGAGATGCACAGAACAATGAACAAGCACCTCAAGACCTTGGACTTGTTAGAGAT 
TCAGAGTGAGTTTCAAAGCAAGAAAAGGCAGGAACATGAGTAGCATTCCTATAAAATAGCTACTGAAGCAGAGTAGCTA 
AGGAAAGATGATTGTTGTAGAAACACAATCAGTGAAATAGTCTGGTAGAAAGACTATTCCTTAAAATTCTTATACTCCC 
ATAGAATTTACTTCTAAACCATACTGCCCTTAGACTTGAGCAAWAATATTCCCTGCCCAGCCCEfGCATTTCAGAGGATC 
CTAATTAAACCCTCCTCTTGCCTTCCCCTTCCCCACAGGGTGAGCATTCTGTAAGTCCAAGTAATCATATCCCCTAACC 
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CTCCCATGTAAGCCATGGTCTGGGTATCTGGACTCTAGAATTTCCTGCCAGGQTAGTCCAAAACCAAGACACAGGTCTA 
TCCTTCAGGGGGAAGTTTGCNTTCCACACAAAGGGAGGCCAAGGGGCAGGGAATGTGAATGAATGAGAAACCATGGCGT 
CCATACATAAGTTTGCAAATGTCAGTGAAAGAATAAGTTGGCATGAAGAGAAGGAGGGGTAGGAGAGAGCCTGGGGGCC 
AGCTTCTTCTGAATAAGTAAATTCTGGTGCAGGGCTTTTCTTAGGTGCGTTGCATATGTTACCTCATTTAATCCTGCAG 
AACACTTCAGGGTAGTGTTCTACTGTGACATTATGGGACAGGGAAATGAGGCTCAGGGGAGTTAAGTAACAGACCCAAG 
GCAACTGACTTGGTAAGAAGTTGAGCTGAGATTAAACCTTAGGTGATTGAGCTCTAAAGTGCATGTATTTTTCTACCTT 
GTTATGCTGCCTGTGATCAGTATCTTTGCTTTTATAATTTCCCAGTTCTTTCCAGAACCTAGCCTGGTCCTTGCACTTG 
GTGACATGCAATAAATATTTGCTGAGTAACTAACAAAACAGACCATTTATTCACCTTTACTAGTTATTTATTATTTATG 
TATTTATTCACCTTTACTATTAATGGTATATACAATACAACAGTGGTGTAGGTGAGGAATTTCATGTCAAATATACTGA 
AAGGGACAGTTCACTCCTGATCCATCTGTACTGGATGGATGTGTTGATCTCCCTGTGGCCATGTAGCTTTTGGGCTTAT 
CTCTCCATTTGTCAGTTTAGTAAATTGGTGCAAATGTTCTGGCTAGCAAGGACTCAAATGTCCCAGAACAAACTTTTGC 
TCAAAGAAAATATTAATAAACACCATATATGCTTCTGTAGTCCAAAATGTTTTTCTTTTCTTACTTAAAAATGGCACAA 
ACTCTGAGTATTAAGGTGATTCAAGAAGTTGTGAGAATGCCTGTTTCTCAGGAGTTGATTGGCAGGGTCCCTCTGTTGG 
TGCGGCCCTGCTTGTCTGGGCTGTAGTTCTTCCATGTGTGTGGGCCACCCATGCTGGCTCCTGGANTGGTCAGTGTGCT 
GTCCTGGGGCTTGGTCTTTCCCTCCGCTCACCCCCACTTATCATGGATGCCAAGACCATTCTCTGCTGTTGGCAGAAAG 
CCATGGAACATACTTCCCTAATTCCTGCTATAGGCTCATTTGGTATTTTCCCCATGTGCTCCCATTTGTACACTTAATT 
GTTTGGGCTTATTTGTCTGTCTTCCTTGCTAAACTGTAGGCTCATTTGCGCACAGGCTTTGTGTCTCTCTTGTTTACCA 
TTATATCATCACATCTAACACAATGCCTGGTACATAGAATACTTAATGAATTTTTACAGAATGACAATGGACTGCCATC 
ATAATTGAGTCATTAACTACTTTTTCAAAAAAGTTCTAGCATTAAGGTATCAGATCAAAGTTTCCTTTCACAAAAATCT 
TACATTTTCCTCTATACTGTAATTGTATCTACCTGCTTGGAGACTCACCAAGAGTGTAGTCACTGTGTACCCTCCCAGA 
GTGACTTTTTTTATCTCATTTAGAACTATTTGTTACTGTGATTCTCTTAAGCAAATGGTTTTGCCCACGCAGAGCTGTT 

ATCAGTTATACCTCATTTCTGCTTCTATCTTTACAACTGCAGGCTTTGGTCATTTTTAAAGTCGTTCAAGTTTAGATTG 
CATTGACATTAAATCAAATCATAGAGGACAAACAACTATATATTTTCACCGAGAGTGGGCACAGTAAAGAGTTCCCAGG 
CTTTCTCTCCGACTTTTAGATAGGTCTTTTTCAGAAGCTTCCTATCTCCCTAAGAAGTCTGAGAGTTATTACAATTTCT 
TTACCCTTTGCTTACATATCCCATCACATAGAAAACCATTTAATAGAATCTATTGTAGCAGAGGCAGAACTTTACCTCT 
GCTCTCATAGAGTCCCAGGTAGAACTGATGGTGAAATTGACATAAGGTAGATTAATAGGTANATTAGTCCATTCTCATG 
CTGCTAATAAAGACATACCTGAGACTGGGTAATGTATAAAGGAAAGAGGTTTAATTGACTCACAGTTCTGAAGGTCTGA 
GGAGGACTCAGGAAACCTACAATCATGGTGGAAGGGGAAGCAAACATGTCCTTCTTTACATGGTGGCAGCAAGGAGAAG 
TGCTGAGCGAAGCAGGGGAAGTGCCCTTTGTAAAACCATCAGATCTCATGAGAACTCACTCACCATTATAAGAACTGCA 
TGGAAGTAACCCCCCACCCATGATTCAATGACCTCCTACTGGGTCCCTCTCATGACACATGGGGATTATGGGAAGTACA 
GTTTAAGATGAGATTTGGGTGGGGACACCACTAAACCACATTAATAGGATAAAAGCATGTAAGTTTTACATAACACAGG 
AGCCCTCATAAGGAAATGAAGACCCAAACAAGTGGCCAAACCTAAATGCTTTTATACTTGGTTGAACAAAGAGAGACGA 

GAATTCTCTTAGTTGTGACTCCCCATCAAAGAATGTTTCTTTTCTCCTGGCAGAAAGACAGCAACTTTCACATGTGAGA 
TTTTATCTCCTGTTTTCAGGGAAAAAAGGGAAAAGATTAGGGTGCGCTTTTTGCATCTGCTGTTATTCAAGTGCCCTTA 
GTTCAAACTAATCCTTATACCAAAATGGCATATTCTGGGGTACATATTCTGCCATTCTTCACTACTAAATAACAGAACA 
TATGCTTACCTATGTACTAGCTATTTCATTTCTGGTATGTGCCAAACAGAAACATATATGCATGAGCCCAAAAAAATCT 
ACAAAATCTTTATACCAGCATTATTTGTAATAATCCAAATGGAAAACAGTCCAAGTTTCCATCAACAGAAGAATGCATA 
CCTAAACTGCCATATAGCAAATATATAGTGAAATATTATACAGCAATGAAAATGAAACAGTAGTTTTACTGCTATAGGC 
AACAATATAGATGAATATAATAAACATAATGTTGACTAAATCAATTAAAAAAGAGTACATACTGAATGACTTGATTCCA 
TTTGTATAAAGTTCAAAAATTGGTCAGATAATATTGCCATTTGGGAGATAATAACTGGGATCCTGTCTTTTTCCCTTGG 
AGAGCTAGAAGAATGGACTCTTCTCAGAAAGGTGACCAAAACTTCATAAAATCTCCTTTCCCCAGAACATTATTATTTA 
CTTACCTAGGTGCTGCCAACCACACCCCATTGTGTCCCTTTAGTCATTGTATGGAAGGAGGTCAAATGCCTTAGTCTCC 
CAGTGACTAGAGCTAGATATCCAGCCATATGAACAGTTTGTTAAAACCAGGACTCTGAATTCTAATGCCCAATAAGGAG 
GGTTGTACTTTTGTGAAAATAGGCTGGTGACAATTATCTGAGGTCAGAGGAAAGATTCTGTCATCATCATTGTCATGAT 
CATAATTCTTATTTTGGTTTCTTTACTCATGTTTTTAAAAATTATATTTGTAGAAGCTATTATGTTAGGTTTAATAGAA 
ATGTAGAAAAAACATAAAAATCATTTGCTCAGTGTGATGAATTTTCATATACTGAATATATCCATGTAACTTCCACATA 
AATGTTTGCGATACTCATCTATATTGTTGCCTGTAACAGTAAAACTACTGTTTCATTTTCATTGCTGTATAATATTTCA 
CTATATGTTTGCTATATGGCAGTTTAGGTATGCATTCTTCTGTTGATGGAAACTTGGACTGTTTTCCATTTGGACTATT 
ACAAATAATGCTGGTAGAAACATTTTTGTAGATTTGTTTTGGCTCGCACATACACGTTTCTGTTTGGCATATACCAGAA 
ATTAAATAGCTGGTACATAGGTAAGCATATGTTCTGTTATTTAATATTGAAGGATGGCAGAATATGCACCCCAGAATAT 
GCCATTTTGGTATAAGGATTAGTTTGAACTAAGGGCACTTGAATAACAGCAGATGCAAAAAGGGCAGTCTAATCATTTT 
CTTTTTCTTCCCCCTGAAAACAGGAGATAAAAACTCACATGTGAAAGTTGCTCTCCTACTACCAAGAGAAAAGAAACAT 
TCTTTGACAAGGAGTCATAGCCAGAAGAATCCTGTACACACAGACCTTGTTAAAATATTCTTATTGATCTTCCTTTAGT 
CTTCACACGTAATTTAGTTACTTTTCCACAATTGCCTCTCTTTGTTCAACCAAGTATAACAGCATTTAGGTTTGGCCAC 
TTGTTTGGGTCTTCATTTCCTTATGAGGGCTCCTGTGTCATGTAAAAGTTATGTGCTTTTCTCCTATTAATCTATCTTA 
TGTCAATTTCATTATCAGGTCTACCTGGGACTCTAAGAGAGCAGAGGTGAAATTTTGCCTCTGCTACAGTAGGTTCTAT 
TAAACGGTTTTCTATGGCATGGGATATGTAAGCAGGGGATAAAGAAATTGTAATAACTCTCAGACTTCTTAGGGAGTTA 
GGAAGCTTCTGAAAAAGACCTATCTAAAAGTAGGAGAGAAAGCCTGGGAACTTTTTACTGTGTCTACCTCAGTGAAAAT 
ACATAGTTGTTTGTCCTCTATAATTTGATTTAATGTCAATGCAATCTAAACTTGAACGACTTTAAAAATGACCGAAGCC 
Fig. 9.63 



WO 2004/028341 



PCT/US2003/029906 



82/373 

TGCAGTTCTAAAGATAGAAGCAGAAGTAAGGTATAACTGATGGTAAAACAATATAATATCTGTTAATAGTGAGAAACAA 
TCTGTGAGTTCTTTAACCAGTTAAACCTGTGTCAGTGAGCGAATAGCTCTGTGTGGGCAAAACCATTTGCTTAAGAGAA 
TCACAGTAACAAATAGTAGTTCTAAATGAGATAAAAAGTCATAAGAAACATTATGTACCTGATGGAATGTTTCAGGTGA 
AATTGGGTCACTCGACTGGTTGTTCATCCTTACTTAATTCTTAAAATTTTCTGATGGCCTAAGAGTGAAAGTTTCTGAA 
TTTAGCTGATCATATTTTAGGAAAAACACAGGACAAAATTTAAGTTGCTGAATTAAAGTGTCTAGTGTTATCCCTGATT 
TTTAGGCAAGTCCTTATACTTATCTTTTACCTTTAAAGGAGAGTCAGAGATACCTAGCAGAATGGTTAAATAAAAAGTA 
ATGACAAGAGCAAATGCTTGCAAGGTTGTGGAGAAACTGGGCCACTCATACATGGATAATGGGAATGTAAAATAGTACA 
GGCACTCTGGAAAAGAGTTTGGCAGTTTCTTAAAAAACTAAACATGTAAGTACTACACTATCCAGTAAATGCACTCCTG 
GGCATTTATCCCAGAGAAATAAAGACTTCTGTGTTCACAGAAAAACCTGTATGTAAGTGTTTATAGCAGTCTTATTTAT 
AATCGCCTAAAACTGGAAGCAACACAGATGTCCTTCAGTGGGTGAATGATTAAACAAACTGTGGTACATCTACACCACG 
GAATACTACTCAGCAATAAAAGAAACAAACTACTGATACATACAATGATCTAGATGAATCTTGAGAGAATTATGCTGAA 
TGGAAAAAGCCAATCCCCAAGGGTTGCATACTATATGATTCAAATTATATAACATTGTTGAAATGACAAAATTATGAAA 
TGGAAAACAGATTAGTGTAGATTAGTAGTTGCTAGGGATTAAGAAGGGAAGGAATAGGAGGAAACTGGGTGTGGCTATT 
AGAGGGGCAACATGGGAGATCCTGCTGATAATGGAACTGTTTTATATCTTGACCATATCAATGTCAATATATTGGTTGT 
GATATTATTACCATGGGGGAAAACTGGGTAAAAGATACACTGATTTTGTATTATTTTTTATAACTGCATGTGAATCTAC 
AATTATCTCAAAATAAAAAAATAAAAAATAAAGTACAAGAGAGTCAGGGAAAGTTCTATGTAGTTTCTCTTAGATCAGT 
TTTTATTTTTTAAACAGTTACCCATCCGTTTCTTAAATCTTATGGATTGTTATTAAAGGAAGGCCACTGCCTCTGCTTT 
CCATTAAGGACAATATCAATCATCAAAGACATCTACAAAGTTTCTGAAATTCTTCATGCAGACTTTCAGGGGACCATTA 
GATCATATTATTTTACCTGTAGGGATATATACAATCAGGCACAAATCTTAGATCTTTAAGAAGCAGTATAGCTGAACTG 
CTGCTTAAATAAGTGGGAGGTTGGTTGAGGTTATTTTCCCCCTATAATTGCTTTTCTTCTGTCCCAGAAGAACCTGTCA 
GACCAGTCATTAAGCTATTGTTTAGTTCTCATTTGGCTTAGGTGGTTCAGGGATCAGCTTAGGGAATAATAGAGGCAAT 
GTAATGAATCTTAGTGGGAATAAAGTGATTGAGAATTTTGGTTTGTTTTTAAGGCTTAGAATATAATATCCATTCTCTA 
GTTCCATGACTGCCCCAATGCAATTCTTTTTGAAATGCTGTAACTTATAGCCTGGGGAGCCTCACCATGTTCTTTTAGT 
TTTTTCCTCTTCTATGTCATTGTGCACAGGATCTTCCAGCTTTTGGGTTACCATGTCTTTGAGTTTTCTAGTCTGAATA 
AGATCTCTTTAGAAATCATATTTTTCTGAGAGCTATAGTTGACTATACTTTGTTTTCTGTTGTTTCATAGGATTATCTC 
ACAAATCCTACGGTGAAACCATATGAGGTTCACAGTAACCATATGAGGCGTAGGTATTATCACCTCCATTTTATACAGA 
CTTAAGGAAGCTAAGTAATTTGTCCCTGGTCATGTATGTGACAGAACCAGAATTTGAGTTCAGAAAGCTAACTTCACAG 
TCTACACAGTTAGCCTCTCTTTATXTTTGTTTTTGTCTTTGTTTTGAGACGGAGTCTCGCTCTGTCATCCATGCTGGAG 
TGCAGTGGCACCATCTTTGCTCACTGCAACCTCTGCTTCCTGGGTTCAAGTGATTCTCCCGCCTCAGCCTCCCTGATAG 
CTGGGACTACAGGTGCACAGTACCATGCCTGGAGTTAGCCTCTCTTTATACAATACAGCATCTTTGAGTTNGGATTGAC 
AGTTCTGTTCTTTCAAGAGACACTTTTTGAGACCTGTCATCTTTTAGGCACTGTGCTGGGTCCTATGGATAAAAAACTA 
CTGAACATGATTCCTGTAACAGAGATGCTCCTAGTTTATTATAAGGACAGATGTTAGGTGCAGTGTGAAAAATAAAATG 
TTAGACAAACAATCTCTTACAGTCTCGAAAATATTCAAATTCAGACTATTTTAGAGACAGCACATCCCTGAGAACAAAA 
TAGTAAATAGTCAATTTATTCATTTGTTCATTCACCCAACAAAAATTCTTTTGAGTGTTTGCAATATGTTGGGTGCTAA 
GCTAAGTCTTGGAGATAGAGTGGTAAAGGAAACAGATGAGGTCCTGCCCTTATAGAGCTTATTTACCTTTTAGTGAGGC 
ATTTACTTAATCAAACGTTCATAGAAATAAACAGAAAATTGGAGCTGACAAGCACCGTCAAAGACAGACACATGGTGCT 
ACCAGAGGAAATTAATGAGAGAGTTAGTTCTTGTTGGGGCCATATTACCTCAGAGGGAATAGCTCAGAAGTAAATAGGC 
ATTAACTAGGTAAAGAATGGGAGCAGGGGGCAGAGGAGACAAAACCCTGTAGCAGATCAGGGCACTGAAATTCCGAGAA 
CTGAAAGAATGCCAGAGAGACCTCAGGAGAGAGAGGCTGCGGGTGGGGGGTGGAGGGTGGTAATCATGCTAATTGAAGC 
CCAAGAGACATCCAGAGGCCAGACAAAGCAAGGCTTTGGGGTGGTAGTAAGGATATTTAATCCCAAGAACAAAGGAAAG 
TCACTGAAAATAACTGAGTGACAAAGTCATATTTGTTATTTAGACAGCTCTTTTTAGCTTGGCACATAAGTATTGGTGA 
GAAGCCAAGGTATGCTGGGGAAAGACCAGCAGAGAATTGCTGAAGTTACAAGGCCAGATATGATAGAGCTTTGGCTAGA 
GCTGTGGTATAAGGATGGAGGGAAGTGGAGGGGTATCAGATGTAGTTGGGAGGTAAGGGAAGAAATCAGTGATAGATTA 
AACAAAAGCCAGGGGAACAAAAGAGTAAGGTTGATACTAAGTTTATCTGACAGTTGGTGGTANCATTTACTGGGATAGG 
GACATTGGAAGCAGATCAGATTTGGAAGGCAGATTTTGAATTCAATTTTGGATATGTTTGGTTTAGGGTGACTTTGAGA 
GGGAGAAAAGAAACATCAAGTAGACACTTAAGTCTGTGTCTGGAGCCTAGAGTGGAGGTCCACACTGGAGATACACCCG 
TGTGTATCATAAGTGTACAGGTGGTACATGAGATCATGGCCATAGATGCCACTGCCTAGAGATACACAAAAGAGTGAGA 
AGAAAGGAGAGTCTGGAACCAAGCTTTAAGGAACTTAATCTCACATCTATGTGAACGAAGATCAACCTACAGAGGAGAT 
GGAAGAATATCACAAAGATAGGTAGAGTTACAAAAATGAAAGGATGATATATTTTGATAAAGATCGGATGGTCAGCAAT 
ATAAAATGCTGCTCAAATAACAGGTTTAAACCAGTTCTTTGGAGTTATTGACATGGAAGTCATTGGCAACTTTAGCGAA 
AGCTATTTTATGAGGAAAAAGGTAGACTGGAGTGAAGAGTGAGTGAGGACTGGAAAATTGGATGCAATGAGAACAGAGA 
GACAAAACTTATAAGAAGAGAAGAACAGGACATGTAGGATTTGGGGAAGACTTTCTAGATAAGATGGAAGAGACTTGAG 
TATGCTTAAAAGCCATTGGTAAAGACTTAATTGACAGGGCTCTGACAGCTATTTCAGAGAGAAAATAGGTAACGGGTAG 
TGTTAGCTCATGAGAAGGGGAATAAGCAGAAAGGGATTTGCGGAAGTGCCCTTAATTGCATGGTTGGTATGAGAAAGAT 
AAGAGAATTCACCTACTGGGAATTATATCTTCCTGTAAGGTTGGAGACAGTATTATTGGCTGAAGGTGAGGGGACAAGA 
AAGAGAGGTAAAGGTGTGAAAAGAGCTGAAAAAGTTTGAAATATGTTAGGGTTTTGTGTGTGTGTGTGTGTGTGTGTGT 
GTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTCCATATATATTCAATGTTTAGCTCCCACTTGTGAGAACATGCAGCAT 
TTGGTTTTCTGTTCCTACATTTGTTCACTTAGCATAATGGCCTCCAGCTTCAACCATGTTGCTGCAAAGGACATGATCT 
CATTTTTTATGGCTGCATAGTATTGCATGGTGTATATATAGCACATTTTCTTTATGCAGTCCACCACTGATGGACATTT 
AGGTTGAGTCCATGTCTTTGCTATTGTGAATAGTGCTGTGATGAACATATGCATACATGTGTCTTTATGGTAGAATTAT 
TTATATTCCTTTGGGTATAAACCCAATAATGGGGTTGCTGGGTTAAATGGTAGTTCTGACTTAATTTCTCGGAGAAATT 
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ACCAAACTGCTTTCCACAATGGCTGAACTAAA.TTACATTCTCACAAGCAGTGTGTAAGCGTTCCCTTTTATCTGCAACC 
TTGCCAGCAAATTAAAAAAAAAAACAGXATTTTTTGACTTTTTAATCATAGCCATTCTGACTGGTGTGAGATAGTATCT 
TATTGTGGTTTTGATTTGCATTGGCCTAATGATTACTGATGTTGAACATTTTTACATATTTGTTGGTTGTGTGTATGTC 
TTCTTCTGAAAAATGTCTGTTCATGTCCTTTGCTCACTTTGTGATGGGGCTGTTTTTTGCTTGTTAATTTGTATAAGTT 
CCTTATAGATGCTGGATATTAGACCTTTGTCAGATGCATAGTTTGCAAATATTTTCTCCCATTCTGCAGGTTGTCTGTT 
TAGTATATTGATAGTTTCTTTTGCTGTGCAAAAGCTCATTAGTTTAATTAGATACCATTTGTCAATGTTTTATTTTTGT 
TGCAA.TTGCTTTTGGCATCTTTGTCATGAAATCTTTGCCAAGACCAAAGTCCAGAATGGTATTTTGTTGGTTATCTTCC 
AGCATTTGTATAGTTTTAGGTTTTACATTTAAGGCTTTAATTCATCTTGGGTTAATTGTTGTATATGATATAAAAAAGA 
GGTCCAGCATCAATCTGCATTTGGCTAGTTAGTTATCCTAGCACCATTTATTGAACAGGGAATCCTTTCCCCATTGCTT 
GTCTTTGTTGACTTTGTCAAAGATCAGATGAXTTTACGTGGGTGGTATTATTTCTGGGCTCTCTAGTCTGTTCCATTGG 
TCTATATGTCTGTTTTTGTACCTGTATCATGCTGTTTTGGTTACTGTTGACTTGTATAGTTTGAAGTCAGATAATACGA 
TGCCTCTAGCTTTATTCATTTGCTGAGGATTACCTTAGCTATTCAGGCTCTTTTTTGGTTCCATATGAATTTTAAAATG 
GGTTTTTCAAATTTTTTGGAAAATGTCATTGGTAGTTTGACAGGAATGGCATTGAATCCGTAAft.TTGCTTTGGGCAATA 
TGACCGTTTTAACAACATTGATTCTTCCTACACATGATGGTTGAATTTTTTTTATTGGATTGTGTTATTTCNGATTTCT 
TTGAGCATTGTTTTGTAATTCTCATTGTAGAGATTTTTCACCTCCCTGGTTAGCTGTATTCCTAAGTATTTTATTTATT 
TTGTGGCTATTGTAGGATTGTGTTCTTGATTTGGTTCTCAGCTTGGATGTTATTGGTGCATAGAAATGCTACCGATTTT 
TGAATATTGATTTTGTATACTGAAACTTTGCTGAAGTTGTTTATCAGATCTAGGAGGTTTTGGGCAGAGACTATGGGGT 
TTTCTAGGTATAAAATCATACTGACTGGTGGAGCCAAGATGGCTGAATAGGAACAGCTCCAGTCTAAAGCTCCCAGCGT 
GAGNGATGCAGAAGATGGGTGATTTCTGCATTTCCAACAGAGGTACCAGGTTCATCTCACTGGGGAGTGTCGGAAAGTG 
GGTGCAGGACAGTGGGTGCAGTGCACCGAGTGTGAGCCAAAGCAGGGCGAGGCATCACCTCACCCAGGAAGCATAAGGG 
GTCAGGGAATTCCCTTTCCTAGTCAAAGAAAGGGGTGACAGACGGCATCCGGAAAATCAGGTCACTCCCACCGTAATAC 
TGCACTTTTCCAACAGTCTTAGCAAATGGCACACCAGGAGATTATATCCCGTGCATGGCTCAGAGGGTCCTATGCCCAC 
GGAGCCTTGCTCATTGCCAGCACAGCAGTCTGAGTTCAAACTGCAAGGCGGCAGCAAGGCTGGGGGAGGGGCTCCCGCC 
ATTGCCCAGGCTTGAGTAGGTAAACAAAGCGGCTGGGAAGCTCGAACTGGGTGGAGCCCACTACAGCTCAAGGAGGCCT 
GCCTGCCTCTGTAGACTACACCTCTGGGGGCAGGGCATAGCCAAACAAAAGGCAGCAGAATCCTCTGCAGACTTAAATG 
TCCCTGTGTGACAGCTTTGAAGAGAGTAGTGGTTCTCCCAGCACGCAGCTGGAGATCTGAGAACGGACAGACTGCCTCC 
GCAACTGGGTCCCTGACCCCCAGTAGCCTAACTGGGAGGTACCCCCCAGTAGGGGCAGACTGACACCTCACACGGCTGG 
GTACTCCTCTTAGACAAAACTTCCAGAGGAACGATCAGGCAGCAACATTTGCTGCTCACCAATATCCACTGTTCTGCAG 
CCTCTGCTGCTGATACCCAGGGAAACAGGGTCTGGAGTGGACCTCCAGCAAACTCCAACAGACCTGAAGCTGAGGGTCC 
TAACTGTTAGAAGGAAAACTAACAAACAGAAAGGACATCCACACCAAAACCTCATGTGTACGTCACCATCATCAAAGAC 
CAAAGGTAGATAAAACCACAAAGATAGGGAAAAAACAGAGCAGAAAAACTGGAAACTAAAAATCAGAGCACCTCTCCTT 
CTCCAAAGGAACGCAGCTCCTCATCAGCAACGGAACAAAGCTGGATGGAGAATGACTTTGACGAGTTGAGAGAAGAAGG 
CTTCAGACAATCAAACTACTCTGAGCTAAAGGAGGAAGTTCGAAGCCATGGCAAAGAAGTTAAAAACCTTGAAAAACGA 
TAAGACGAATGGCTAACTAGAATAACCAATGCAGAGAAGTCCTTAAAGGACCTGATGGAGGTGAAAACCAAGGCATGAG 
AACTACGTGACCAATGCACAAGCCTCAGTAGCCGATTTGATCAACTGGAAGAAAGGGTATCAGTGATGGAAGATCAAAT 
GAATGAAATGAAGTGAGAAGAGAAGTTTAGAGAAAAAAGAATAAACAGAAACAAACAAAGCCTCCAAGAAGTATGGGAC 
TATGTGAAAAGACCAAATCTATGTCTGATTGGTGTACCTGAAAGTGATGGGGAGAATGGAATCAAGTTGGAAAACACTC 
TGCAGGGTATTATCCAGGAGAACTTCCCCAATTTAGCAAGGCAGGCCAACATTCAAATTCAGGAAATACAGAAAATGCT 
ACAAAGATACTCCTCAAGAAGTGCAACTCCAAGACACATAATTGTCAGATTCACCAAAGTTGAAATGAAGGAAAAAATG 
TTAAGGGCAGCCAGAGAGGAAGGTCGGGTTACCCACAAAGGGAAGCCCATCAGACTAACAGCAGATCTCTTGGCAGAAA 
CTCTACAAGCCAGAAGAGAGTGGGGGCCAATATTCAACATTCTTAAAGAAAAGAATTTTCAACCCAGAATTTCATATCC 
AGCCAAACTAAGCTTCATAAGTGAAGGAGAAATAAAATCCTTTACAGACAAGCAAATGCTGAGAGATTTTGTCACCACC 
AGGGCTGCCCTAAAAGAGCTCCTGAAGGAAGCACTAAACATGGAAAGGAAAAACCAGTACCAGCCACTGCAAAAACATG 
CCAAATTGTAAAGACCATCAAGGCTAGGAAGAAACTGCATCAACTAACAAGCAAAATCACCAGCTAACATCATAATGAC 
AGGATCAAATTCACACATAACAATATTAACCTTAAATGTAAATGGGCTAACTGCTTCAATTAAAAGACACAGACTGGCA 
AACTGGATAAAGAGTCAAGACCCATCAGTGTGCTATATTCAGGAAACCCATCTCACGTGCAGAGACACACATAGGCTCA 
AAATAAAGGGATGGAGGAAGATCTACCAAGCAAATGGAAAGCAAAAAAAGGCAGGGGTTGCAATCCTAGTCTCTGATAA 
AACAGACTTTAAACCAACAAAGA'rCAAAAGAGACAAAGAAGCCCATTACATAATGGTAAAGGGATCAATTCAACAGGAA 
GAGCTAACTATCCTAAATATATATGCACCTAATACAGGAGTACCCAGATTCATAAAGCAAGTCCTTAGAGACCTAGAAA 
GAGACTTAGACGCCCATACAATAATGGGAGACTTTAACACCCCACTGTCAACATTAGACAGATCAACGAGACAGAAAGT 
TAA.CAAGGATGTCCAGGAATTGAACTCAGCTCTGCACCAAGCAGACCTAATAGACATCTACAGAACTCTCCACCCCAAA 
TCTACAGAATATACATCTTCTCAGTACCACACCGCACTTATTCCAAAATTGACCACATATTTGGAAGTAAAGCTCTCCT 
TAGCAAATGTAAAAGAACAGAAATTATAACAAACTGTCTTTCAGACCACAGTGCAATCAAATCAGAACTCAGGATTAAG 
AAACTCACTCAAAACTGCACAACTACATGGAAACTGAGCAACCTGCTCCTGAATGACTAATGGGTACATAATGAAATGA 
AGGCAGAAATAAAGATGTTCTTTGAAACCAATGAGAACAAAGACACAACATACCAGAATCTCTGGGATACATTCAATGC 
AGTGTGTAGAGGGCAATTTATAGCACTAAATGCCCACAAGAGAAAGCAGGAAAGATCTAAAATGGACACCCTAACATCA 
CAATTAAAAGAACTAGAGAAGCAAGAGCAAACACATTCAAAAGCTAGCAGAAGGCAAGAAATAACTAAGATCAGAACAG 
AACTGAAGGAAATAAAGACACAAAAAACCCTTCAAAAAATCAATGAATCCAAGAGCTGGTTTTTTGAAAAGATCAACAA 
AATTGATAGACCACTAGTAAGACTAATAAAGAAGAAAAGAGAGAAGAATCAAATAGATGCAATAAAAAATAATAAAAGG 
GATATCACCACTGATTCCACAGAAATACAAACTACCATTAGAGAATACTATAAACACCTCTATGCAAATAAACTAGAAA 
ATCTAGAAGAAATGGATCAAGTCCTGGACAAATACACCCTCCCAAGACTAAACCAGGAAGAAGTTGAATCTCTGAATAG 
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ACCaAAAACAGACTCTGAAATTGAGGCAATAATTAATAGCTTAGCAACCAAAAAAAGTCCAGGACCAGATGGATTCACA 
GCTGAATTCTACCAGAGGTACAAGGAGGAGCTGGTACCATTCCTTCTGAAACTGTTCCAATCAATAGAAAAGAGGGAAT 
CCTTCCTAACTCATTTTCTGAGGCCAGCATCATTCTGATACCAAAGCCTGGCAGAGACACAACAAAAAAAGAGAATTTT 
AGACCAATATCCCTAATGAACATCAATGCAAAAATCCTCAATAAAATATTGGCAAACCGAATCCAGCAGCACATCAAAA 
GCTTAT C C AC C ATG AT CAAGT CTGCTTCATCCCTGGGATGCAAGGCTGGTTCAAC ANACGCAAAT CAGTAAAC ATAATC 
CAGCATATAAACAGAACCAATGACAAAAACCATATGATTATCTCAATAGATGCAGAAAAGGCCTTTGACAAAATTCAAC 
AGCCCTTCATGCTAAAAACTCTCAATAAATTAGGTATTGATGGGACGTATCTCAAAATAATAAGAGCTATCTATGACAA 
ACCCACAGCCAATATCATACTGAATGGGCAAAAACTGGAAGCATTCCCTTTGAAAACTGGCACAAGACAGAGGGATGCC 
CTCTCTCACCACTCCTACTCAACATAGTGTTAGAAGTTCTGGCCAGGACAATCAGGCAGGAGAAAGAAATAAAGGGTAT 
TCAATTAGGAAAACAGGAAATCAAATTGTCTTTGTTTCCAGATGACATGATTGTATATCTAGAAAACCCCATCGTCTCA 
GCCCAAAATCTCCTTAAGCTGATANGCAACTTCAGCAAAGTCTCAGGATACAAAATCAATGTGCAAAAATCACAAGCAT 
TCTTATACACCAATAACAGACAAACAGAGAGCCAAATCATGAGTGAACTCCCATTCACAATTGCTTCAAAGAGAATAAA 
ATCTAGGAATCCAACATACAAGGGACGTGAAGGACCTCTTCAAGGAGAACTACAAACCACTGCTTAATGAAATAAAAGA 
GGATACAAACAAATAGAAGAACATTCCATAATCATGGGTAGGAAGAATCAGTATCATGAAAATGGCCATACTGCCCAAG 
GTAATTTATCGATTCAATGCCATCCCCATCAAGCTACCAATGACTTTCTTCAAAGAATTGGAAAAAACTACTTTAAAGT 
TCATATGGAACCAAAAAAGAGCCCACATTGCCAAGTCAATCCTAAGCCAACAGAAGAAAGCTGGAAGCATCACGCTACC 
TGACTTCAAACTATACTACAAGGCTACAGTCACCAAAACAGCATGGTACTGGTACCAAAACAGAGATATAGACGAATGG 
AACAGAACAGAGACCTCAGAAATAATGCTGCATATCTACAACCATCTGATCTTTGACAAACCTGACAAAAACAAGGAAT 
GGGGAAAGGATTCCCTATTTAATAAATGGCACTGGGAAAACTGGCTAGCCATATGTAGAAAGCTGAAACTGGATCCCTT 
CCTTGCACCTTATACTAAAATTAATTCAAGGTGGATTAAAGACTTAAATGTTAGACCTAAAACCATAAAAACCCCAGAA 
GAAAACCTAGGCAATACCATTCAGGACATAGGCATGGACAAGGACTTCATGTCTAAAACACCAAAAGCAATGGCAACAA 

GCAACCTACAGAATGGGAGAAAATTTTTGCCATCTACTCATCTGACAAAGGGCTAATATCCAGAATCTACAATGAACTC 
AAACAAATTTACTAGAAAAAAACAAACAACCCCATCAACAAATAGGCGAAGGATATGAACAGACATTTCTCAAAAGAAG 
ACATTTATGCAGCCAAAAGACACATGAAAAAATGCTCATCATCACTAGCCATCAGAGAAATGCAAATCAAAACCACAAT 
GAGATACCATCTCACACCAGTTAGAATGGTGATCATGAAAAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAA 
ATAGGACCACTTTTACACTGTTGTTGGGATTGTAAACTGGTTCAACCATTGTGGAAGACAGTGTGGTGATTCCTCAGGG 
ATCTAGAACTAGAAATACCTTTTGACCCAGCCTTCCCTTACTGGGTATATACCCAAAGGAXTATAAATCATGCTGCTAT 
AAAGACACATGCACACGTATGTTTATTGAGGCACTATTCACAATAGCAAAGACTTGGAACCAAGCCAAATGTCCAACAA 
TGATAGACTGGATTAAGAAAATGTGGCACATATACACCATGGAATTCTATGCAGCCATAAGAAATGATGAGTTCATGTC 
CTTTGTAGGGACATGGATGAAGCTGGAAACCATCATTCTCAGCAAACTATCACAAAGACAAAAACCCAAACACCGCATG 
TTGTCACTCATAGGTGGGAACTGAACAATGAGAACACATGGACACAGGAAGGGAAACATCACACACTGGGGCCTGTTGT 
GGGGTGGGGGTGTGGGGGAGGGATAGCATTAGGAGATATACCTAATGTTAAATGATGAGTTAATGGATGCAGCATACGA 
ACATGGCACATGTATACACATGTAACCAACCTGCATGTTGTGCACATGTACCCTAAAACTTAAAGTATAATAATAATAA 
AAAATAAAATAAAATCATACTGTCCGCCGGGTGCAGTGGCTCACTCCTGTAATCCCAGCACTTTGGGAGGCTAAGGTGG 
GTGAATTGCCTGATCTCAGGAGTTCGAGACCAGCCTGGGCAACATGGTGAAACCCCGTCTCTACTAAAATACAAAAAAT 
CAGTTGGGCATGGCAGCATGTTCCTGTAATCCCAGCTACTCGGGAGGCTGAGACAGGAGAATTACTTGAACTCAGGAGA 
TGGAGGTTGCAGTGAGCTGAGATCGTGCAACTGCATTCCAGCCTGGGTGACAGAGCAAGACTCCATCTCAAAAAAAAAA 
AAAATCATACTGTCTGCATACAGATAGTTTGACTTCCTCTGTTCTTATTTGGATGCCTTTTATTTTTTTCTCTTGCCTG 
TTGTTCTGGCTAGGAGTTCGAGTATTGTGTTGAATAGAGTAGTAGTGATATTTGGCATCCTTGTCTTGTGCTGGCTCTC 
AAGGGGAATGCTTCTAGCTTTTACCTATTCAGTATGATGTTGGCTGTGGGTTTGTTATAGATGGTTGTTATTTTGAAGT 
TTGTTCCTTTAATGCCTAGTTTGCTGAAGGTTTTTAAAATGAAGTGATGCTTAATTTTATTGAAAGCTTTTTCCTCATC 
TATCAAGGTGATCATGTAGTTTCTGTTTTTAGTTCTGTTTATGTGATGAATCACATTTGTTGATTTGTGTATGTTGAAC 
TAACTTTGTATCCCAGGGATAAAGTCTACTTAATCATGCTGAATTAGCTTTTTGATGTCCTGTTCGATCCAGGACATAG 
TTTGCTAGTATTTTGTTGAGGATTTTTCCACCTATGCTCATCAAGGATATTGGCCTGATGTTTTCTTTCCTTCTTCTGT 
TTCTTCCAGGTTTTGGTATCAGAATGATGCTGGCCTCATAAAATGAGTTAGGGAGGAGTCCCTCCTAGTCAGTTTTTTT 
GAATAGTTTCAGATAGAATTGTACCAGTCAGCTCTTTGTATGTCTGGTAGAATATGCCTGTGAAXCTTTCTAGTCCTGG 
GCTTTTTCTGGTTGGTAGGTGTTTTATTACTGATTCAGCTTCAGAACTTGTCATTGGTCTGTTCAGGATTTGAATTTCT 
TCCTAGTTCAATGTTGGGAGGTTGTATGTTTCCAGGAATTTACCCTGAAAAATTCTAGGTTTTCTAGTTTGTATGCATA 
AAGGTGTTCATTATAGTCTCTGAGGGTTTTTTGTATTTCTGTTGGGTCGATGGTAATATCCCCTTTACCATTTCTGATT 
TTGTTTATTTGGATCATCTCTCTTTTTTTTTCTTTGTTTGTCTAGCTAGTGGTGTATCAATTTTATTTATTCTTTCAAA 

GTTATTTCCTTTCCTCTGCTAGCTTTTGGGTTGGTTTGCTCTTTTTCTGTTTCCTCTAGGTGTGATGTTATGTTGTTAA 
ATTAAAATCTTCCTAACTTTTTGATGTGAGCATTTAGCACTATAAACTTTCCTCTTAACACTGCTTTAATATTGATAAG 
ATAGAGATTCTGGTATCTTGTATCTTTGTTCTCATTCATTTCAAATAATTTCTTGATTTCTGCCTTAATTTCAATGTTT 
ACCCAAAAGTCATTCAGGAGCAGGTTGCTTATTTTTCATGTAATTGTATGGTTTTGGGTGATTTCCTTAGTACTGATGA 
AATGGTTTGGCTCTGTGTTCCCACCCAAATCTTGCCTTGAGTTGTAATTGTCATAATCCCCACGTCAAGGGTGGGACCA 
GGTGGAGGTTATTGGATCATGGAGGTGGTTTCCCCCATGTGGTTCTTGTGATAGTGAGTTCTCATGAGATCTGATGGTT 
TTATAAGCATCTGGCATTTCTCCTGCTTGCACTCACTCCATCCTGCCGCCTTGTGAAGAAGGTGCCTGCCTTTGCTTTG 
CTTTCTGCCATGATTGTAAGTTTCCTGAGGCCTCCTAGGAGTGCAGAACTGTGAGTCAATGAAACTTTCTTCCTTTATA 
AATTACCCAGTCTCAGATATTTCTTCATAGCTGTGTGAGAATAAACTAATACTACTGATTTCTATTTTCATTAAGCTGT 
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GGTCTGAAAGTGTGGTTGGTATGATTTCC6TTTTTTTGAACTTGCTAAGAATTGTTTTATGACACATTGTGTGGTTGAT 
TCTAGAGTATGTACCATGTGCAGATGAGAATAA.TGTATATTCTGTTATTTTTGGTTGGAGAGTTCTGTAGATGTCTGTT 
AGGCCAATTAGGTGAAGTGTTAAGTTCAGGTCTCGAATATATCTATGTTAGTTTTCTGCCTCAGTGATCCATCTGATAC 
TGTGAATAGGGTGTTGAAGTCTCCCACTATTATTATGTGGTTATCTAAATCTCTTTGTAGGTCTCTAAGAACTTGTTTT 
ATGAATCTGGGTGCTCCTGTGTTGGGTGCATATATATTTAGGATAGTTAGGTCTTCATGTTGAATTGAACCCTTTACCA 
TTATGTAATGCCCTTGTCTTTTTGATCATTGTCAGTTTACAGTCAATTTTGTCTGAAATTATAATACAAACCCATGCCT 
TGCTTGGTATAATTTTCTTCATTCCTTTACTTTGAGCCTATGAGTGTCACTGCATGTGAGATGGGTCTCTTGAAGATAG 

AGGTTAACATTGACATGTGTGGAGTTGATTCTGTCATCATGTTGTTAGCTGGTTATTATGCAGACTTGATTGTGGAGTT 
GCTTTATAGTATCAGTGATCTATGTACTTAAGTGTGTTTTCATGGTGGTGGGTAATGTTCTTTTCTTTTCATATTTGGT 
ACTTCCTTATGGACTTCTTGTAATGCAGGTCTGGTGGTAATGAATTCCCTTAGCATTTGCTTCNCTGAAAAGATTATAC 
TTCTCCTTTGTTTATGAAACTTAATTTAGCCAGATATGAAATTCTTGGTTGGAATTTCTTTTCTTTAAGAATGTTGAAT 
ATAGGCCTCTGGCCTCGTCTGGCTTGTAGGGTTTCTGCTGAAAGGCCTGCTGTTAGCCTGATGGAATTTCCTTTGAAGG 
TGACTTGCCAGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCGGGCGGATCACCTGAGG 
TTGGGAGTTCGAGACCAGACTGACCAACATGGAGAAACCCCGTCTCTACGAAATACAAAAATACAAAATTAGCCAGGCG 
TGGTGGCACATGCCTGTAATCCCGGCCCTGGGGAGGCTGAGGCAGGAGAATTGCTTGAACCTGGGAGGTGAAGACTGTG 
GTGAGCTGAGATCGCTTCATTGCATGCCAGCCTGGGCAACAAGAGCAAAACTCCACCTCAAAAAAAAAAAAAAAAGACT 
TATTTTAATGAGTTGGACTCAGATTAGCTAATAAAAATTGCCTAAGTGTGAACCTTCATATTTCCTATGTATGGGGAAT 
GTTACGAGGTATGCTGGTGGGAACACAGGAGAGCACATGGAATGATTATCCCCCACTTGCAGAATTTCTTGTTTGGCTA 
GAAAGGGAACATACTTGTACAAAA.GGCATAAAAAGATGTTTAAAGAGGTGAGCAAAGGCTCAGAGAGTAAGAGAAAGTA 
GAGACTACAGAAATATTCCATAAAGGAAGATTCAGGAAGAAGTGTGTCAGAAGTAGAGCAAGAGCGAAGGTTGGATTTG 
CTGACTACTACTAATCCATTTCTCAGGAGCATGTGCAGATGCACATGGGAGGTTATAATGTCGGTATCTGTTAGAACCC 
TATTCTGTTGGCCAGAAGTCAATCACACAACCCCACTTTTCTGCTAGGGTGGCTGAAAAATACTTTACCTGTGTTCCTG 

TCCTCTCCTCCTCATTCATTTTTTAAACCTTCCCTTCTCCAAGTGAGACACTGTTAGTTCTATCAACTATTATTCATAT 
ATTTATTTTTGTTCCCAAACCCTCTACTATCCTGGCCATCATAAAGCAAACATTCTTGATTTTTATTGTTCTTCTCAAA 
ATGAGATGCTCACTGTAGAACGTAATACTGTATATGTGATTTTTTAAAATGCTGGTAAAGTGGGATTATTGTTTTCATT 
GATTTCATAACTATCAGGTCAAAGAGAGGGCCAAGATTGGGGACTTTGCATTTTTAAAAAAAGAGAATTTGAAGAAGGA 
AAAGGGTCTCCAGGATGCCACTTCAGTATGGCAGCTGTGGGAAGCACTAGTGGTAAGGTGCTAGCTATTCTTTCCTACT 
TCTCCAAGAGGAAAAAGGGTACTCACACTCACAAATCAATTCATTTCCATCAAAACTCCAAAGTGAAGTCAAGGAGAAT 
AAGTGCACTCAAATGATGTTACTTATATATTAGATTATGGATTTAAATAAAACACCAA.GGATTTCTGTATTAAAATCTT 
TTTATTGTGATGTTAACTAGTCCACATGTCTTACATAGTATCTAGGTCTTATGCTTAATAATTTGGCCAGTAGTCCAAA 
TTATTACATGATATATAAGCAAATTAGCATTGCTATAAGAAACTAAAATTTATCACCTGCTGCTAATATGGCATTGATG 
TTGTGCCATTTCAGCATATCCCTATGGCCCCATTCCTGATGTTTTCATCTGTAGATCCAGTGAGGAGAGAAAAAAATGA 
GTCGTTTTTTCCTGTTCTTTTCTTTCAACAGTTGTGCTTTCAGTGTTCTCTGTTAAGAAATATTATAACCCTGAGGGAG 
TGAATGTTCTTATCAGAGAAGAGAACTGGTTGAAAA.TGATTTAGTTTCTGAATTCCTAGAAGAAGGGAAAAAGCCTAAG 
TGTCCATCTCTCTATCTAGTCTACTAATAGGATTACCTATTTCAAATATATATAATTTTTCTAAATTGAGTTTTTAATG 
TCAAAGTTTCAGGATCCACTGGTTTCCATAGTTTTAGTTTGTCCAGTTGTTTATGGTTAGGCTCATTGTGAACAGTGAC 
CATTATACTTCTCTTTTTCTATAAATGTGGCTGCTTTTGAGAATGGAAGTTGTAGGAAACAGAATTCATTGTAATCTGA 
ATTTAAATTTAGCTTCCTGTTGCAGCTCCTCCCCTCCCCCTCCTCCCTCATGTTTCTCCCTGTCCCCAGACTGTCTTTC 
AGAGGCAGATGCTATGCACATAAATGACATTTATTGATTTGAGTATTAGAGACTTTTTCTTGACAGACTCACCCATCAC 
AATATTTAAGTAATATTAACAGTTTCCCACCAAGAACTCAGAGTAAACTAAACAGTGAGTATCCAGGCAGAAAGCCATG 
TACTTTTAGAGCTCAATATGTTTATAATATATATGAAGGCAAACATAGAGGCAACATAAATACCTATTCTACTTGGTTG 
TAATCTGCCAATTTATATTTTTCGGAGAAGAGTTTATCACTAAATCACTGAGAGGCAGAGTAGGATATCTGGGGGAAAT 
GGTGGTGGGCGGGGGGCAAGTTTGTTATCTGGAAAAAAGATTGGGAGCCAGGGAGGATTTTCAftATTCGAATCCCTCAG 
CTCAGTCTTGGGGCATTTGTTTTGCCATCTGAATTATCTTGGAACCCAGAGAAAAACTGGTTGTGAAAACTACAGATGC 
AATTTTCTTCTTTGGCTTTTCCCATAATACTGTAATTATAAACCATGCTGTGTTAGAGTGGAACATTCTTTGGAGAGCA 
TCCTAAAGTGCACTTTGATCAAA.TTTTGCCTTATGTGGCAACATTTAGAAACACAAGCCTTCGTGGGGTTTCTGGCTCT 
ACTTTTTACTGATGGGCTGATAATCTTATAGTAGCATTAGTTTTGCCACCAATTACCAAAGATTTGTTATTATTGGTTT 
TTAAAATTGGACAATCCTTAAATGTCTACAGCAACGTTAGAAACAGACCCACAAGTGGGTGGGTCAGACTAGTTTGGAA 
ACCTCCAATCTTGGCTATTTGGTACCTCAGAATTCAACAAGGGATGTTGGAAAATTTTCAAAATAAAATTAATTTAAAT 
TCAGTTTTGCAAAAGATTATACTATAGAACACATTGAAAAAGAGAAGGTTAGCTGGAAAGTCAAACATAATAGAATTTG 
AAAATTACTAGGCTTTAAGTTATGAAAATATTTCCCATATGTTGAGACAGAATTTGTATTCTCTTTTTTCTCAATGGCA 
TTTTATGAGACTATATACTGCTGCTCTTCTGTATAAATAGAATAGAAACATCTCCATTTTTAAATTGTCATGGAAATAA 
GTAATGGCCTGTGAACAAAATGACTTCTTTTTGTTTTGTTTTGTTTTGTTTTGATGGAGTTTTGCTCTTGTTGCCCAGG 
CTGGAGAGCAATGGTGCTATCTCGGCTCACTGCAACCATAGCCTCCTGGATTCAAGTGATTCTCCTGCCTCAGCCTTCC 
GAGTAGCTTGGATTACAGGTGTCCACCACCATGCCCCACTAATTTTTGTATTTTTAGTAAAGACAGGGTTTCACCATGT 
TGGCCAGGCTGGTTGCAAACTATAGGCTGTCACTCTCTATGCTTTAATATTTTGGTTAATTTTAAGGGCATAATTTGTG 
GGGACATTGTTCTTATTTGCCATTACTTTTCATAGCAAAAACAGCAATTACTTTTGCACCAACCTAATATTTCGTTTGC 
TAATCTAGTGTGACTTCGGAACAGTGATAAATAAAGGTTGGGGAAGAAAGGGCTGACTAGTAAATGCAGACAGAGTTGA 
GGCAATTTCACAGTTCCATTGGCGTGTTCTATGGGCCATTTCACTTTCAGATGGTTTGTCTGGCTGAATTTAGAGGCTA 
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ACCTCTGGGGTTTTGCCTTTCTTCTTGTGACCTGAGAATTTGCTGGCATGTACAAGTCAATTTTCTTAATAGCCTTTCT 
TGATTAGTCTATAGCTTCTTCAGTGAGTTGATATGTCACATTTACTTATACTAAAATCTTACACTAGACATATTTTGGT 
GTCTTTGGCATCAAACCTCTTTTAGTCATTTGTCTTTCTTGTCTAGAGCTAGTGTCATAATATTTTCATTGTTACAGGT 
TTCTAATACACTTTAAGATCTAGAATGACATAACTCCCATTGTATCTTTCTCCXTTTATCTTTTAAGAAAAAGAATTAC 

TATTCCTGAACTTTATTTATATATTTAATTAGTTATGTTTGCATTTTTAAAAAGTGAGATAGGTGTATCTTTTCAAAAA 
TAATCATTGTCAGGTATGGTATTAGGTTTGTAATAGCTATTAGCTATTACATTACTTTTAATGGCAAAAACCACAAATA 
GTTTTGCAACAACGTAATATAATGAATACAATAGGCTTCCATTGTTTATCTATGTTGTGGAATATAGTGTAATTCTGAA 
ATAACTTACTTCTTATACAATTTTTGTTTTGGTTTTTTGGTTTAGATCGACTTTTCTAAAAGTCTTTTTCTTTTGTTTC 
TGCTATATATTTGTTTTCCTATGTTCCGGTTTCGATTTCTTTCTGGATCAGTTTCATCACTTCATGTTTTCTTACATTA 
TTGCCACTGCATTAGTCTGTCACGTTAATCAGAATAGGATTGTATATGGTATTCTTTTGTATATTTTTAATCTTGTTTC 
TATATTTGGTGAAATATACTTTGTAATTTTTAAGGAAATCTAAATTTTCTTGTCTTACTCTTGCAGAGTTCTACTTACT 
TAATTGCCGTTTTTCTGCTTTGATTTTTATTAACTCATTTTTCCAGCCTTCCTTGGGGTCCTGATCTTTTTCTAGGTCA 
TTAAATGAATATGTCATTCTGTTTTGTTTTTTATTGATTCGTTCCTGTGACTTTTCTTCAGGTTATTTTGTTGACCTTT 
ATTGAACTTCTCCAGTTTATTGAGTTGAATATTTTGTTATTTTATTTTATTCAATTTTTAAAATGATGAGAACCCTGAA 

ACTTTAAAATAGTTTGTAATTACAATTTGGATTTATTCTTTAGCCTATGCCATTTAGAAATGTTTTATGTTAAGGTTTA 
CCTTTGCGTTTTTATTTTTAAAGGTTATCTTATGATATTAATTCCACTGGATTATGTGTACGTCTTTCACATACTTATG 
CATTCTTGTGGTTTATATAATTTCTATGTTTTATAGCTTTCATCTGCCTCTATCTAATATATGAACAATTTTTGATCAA 
CTTTTTACAAAAGTATTTTCTTGATTTGAAGAATCCAAACTTTTAAATGTAACTGTTAGACCAACTTCATTAATTGAAT 
TTACTCATATGCTTTATGGACCTTTTAATTTTCGAGCTACTTTTTCTCTTTAAGAGAGTTTTGTTAGACTTTAGTACTG 

ATACACACACATTGTAATATGTAGTGTCTTATGGGCTACAACATTTTCTTAGAGTCTATATTTTATTTGAAGCTAGAGT 

AAAAGTGCCAGATATGTTAAGGTTTAGGTCTTTTACTGATTTATTTTTTTCCTGGAGCCATGTCACCCATTTTCCTGAG 
ATCAGGAAAGTTTTCTTGGGATGTGTATTTGGTTATTGTTTCTGTTTTATTTCTCTGGACTCTCCTCTAGGAATACTGA 
TGAGCTATATGTTAGCTCCCTAGTCTCTGTTTTTCAATTCTTTCTTCTTCTCTATTGTACTTTTATTTTCCTTTCTCCC 
TGTGAAGGCTTATAGAACTGTTAAATAATGCTTAAGCCCACTGTCTTTCTTCAGTATCAATTAATTCTTCTACTTTGCT 
TTTAATTTCTATGTAATCTTCCTTTAAAAAAATTCTCTCTCCCTTTTCATTTTACCCACTGTCCATTGCCTTGTTTAAC 
CTACCTGGAATCCTCTTCATTTCATCCTGTTTTCTTTTCATAAAGGCCAATTTATTGGTTCTTTATTAAGGACACCAAG 
TAGTCTTCTGAGTTTTTCTTTTGGATTCTGCAGTAAAAATTTTTCAGAGGTTTGTTCTGAATTTTTGGAGCACTATTCT 



TCAAATATATATATATATATTACTCAATTTTAAGTAAAGCCACAAAGATACCCAAGTTGAGTGGGTTTTTTTGGTCCAG 
CTCTTTTTCTATTACAATGGTGTTGAAAACTTAATATCCAGTTTACAGTTTAATGAATATTGTTGGGTTTAGTTGCCAT 
TTCAATTACCATTTTCTGTTAATTTTTATTTAAAGTATCTCCTCTCAGTTGGCTTTTGATCATTCAGCTTCTGCAGCCT 
GATTCTTTGATACTATAAGAAGTTATACAGGGTATCTGTAATTCTCAACCTATCAGGATTGCTCCTCTGTGCTCTGTTC 
ACCTTTTCTCTCTCCATTTCTTTTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCCGGACTG 
CGGACTGCAGTGGCGCAATCTCGGCTCACTGCAAGCTCCGCTTCCCGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCG 
AGTAGCTGGGACTACAGGCGCCCGCCACCGCGCCCGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCACCTTGT 
TAACCAGGATGGTCTCGATCTCCTGACCTCATGATCCACCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAG 
CCACCGCGCCCGGCCCTTCTCTCTCCATTTCATCAACCAAAGGCTCTACCTCTGCAGACTAAGCCTTTTGGAACATGTG 
GCTTTACGGGCCTCTCTCCCCTACTTTCTGCTCACTTTTTTTTTCTTAAATACGCTGGAATGGTGGGAGAAAGAGCATT 
TGCCTCCAAGTAAAATTCCCCAAACCAAGAACTCTGGGTCCCTTTTATCCAATAAAGAAAAGAAGGAGTGTTTGCTTTG 
GCAGAACATATACTAAACTTGGAACAACACAGAGAAGATTAGCATGACCCTCACACAAGGATTACATGCAAGTTCCTGA 
AGCGTTCCATATTTTCTTACGTAATAGTAAAGGGTTCGATTCAACAAGAAGAGATAACTATCCTAAATATATATGCACC 
CCAATACGGGAGCACTCAGATTCATAAAGCAAATTCTTAGAGACTTACAAAGAGACAGACTCCCACACAATAATAGTAG 
AAGATTTTAACACCTCACTGACAATATTAGACAGATCATTGAGACAGAAAATTAACAAAGATATTCAGAACCTGAACTC 
AGCTCTGGATCAAGCAGACCTGATACATATCTACAGTATTCTCCACTAAAAACAACAGAATATACGTTCTTTTCATTGC 
CATACAGCACTGACTCAAAATTAATCACATAACCGGAAGTAAAACACGCCTCGCAAATGCAAAACAACTGAAATCATAA 
CAGTCTCTCAGATCACAGCACAATCAAATCAGAACTCAAGATTAAGAAATCCAGACATAGAGGCCGGGCGCGGTGGCTC 
ACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGACGGGCGGATCACGAGGTCAGGAGATCGAGACCATCCTGGCTAACA 
CGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTATCTGGGCGTGGTGGCGCGCGCCTGTAGTCCCAGCTACACGGG 
AGGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAGCCT 
GGGCGACAGAGGGAAACTCCCGTCTCAAAAAAAAAAAAAAAAAAGAAATCCAGATATAACCACACAATTACATGGCAAT 
TGAACAACCTGCTCCTGAATGACTCTTGGGTAAATAATGAAATTAAGGTAGAAATCAAGAAGTTCTTTGAAACTAATGA 
GAAAAAAGAGACATCATACCAGAATCTCTGGGCCGTAGCTAAAGCGGTGTTAAGAGGGAAATTTAGGCTGGGCACGGTG 
GCTCACGCCTGTAATCCCAGTACTTGGGGAGGCCTAGGTGAGCGGATCATTTGAGCTCAGGAGTTTGAGACCAGCCTGG 
CCAACATGGTTAAACCCTGTCTCTACTAAAAATACAAAAAGTAGCTGGGTGTGTGGCACGCACCTGTAGTCCCAGCTAC 
TTGGGAGCCTGAGGCAGGACAATCTCTTGAACCTGAGAGGCGGAGGTTGGAGTGAGCGAGATTGTGCCACTGCACTCCA 
GCCTGGGTGACAGAGTGAGACCCTGTCTAAACAAAACAAAACAAAACAAAACAAAAAACCAAAATTTATAGCACTAAAT 
TCCCACATCAAAAATCTGGAAAGATTTCAAATTAACAATCTAACATCACAACTAAAGGAACTAGAGAATCAAGAGCAAA 
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C^AAACCCTAAGCTAGCAGAft.GACAA.GAATAACCAAGATCAGTGTTGAATTGAAGGGGATAGAGACACAAAAAAATCCT 
TCAAAATATCAACAAATCCAGGAGCTGGTGTTTTGAAAATAATTAATAAAAGAGACTGCTAGCTAGACTAAAAAAGAAT 
AAAAGAGAGAAGGATCAAATAAACACAATTAGAAATGATAAGGGGGATATCACCACTGACTCCACAGAAATTCAAATAA 
CCATCAGAGAATACTTTAAACACCTCTATGTATATATATTGGAASAACTAGAAAAAATGGGTAAATTCCTGGACACATA 
CACCTTCCAAAGACTGAACCAGGAAGAAATTGAATCCCTGAACAGATCAATAACAAGGTCTGAAATTGAGACAGTAGTA 
AGTAACCTACTAACCAAAAAAAGCCCTGGACTAGATGGATTAACAGCTGAATTCTACCAGAGGTACAAAGAAGAGCTGG 
TACTATTTCTGCTGAAACTATTCCAAAAAAAAGGAGGGACTCCTCCCTAA.CTCATTCTATGAGGCCAGCATCATCCTGA 
TACCAAAACCTGGCAGAGATATAACAAMAAAGAAAACTTCAGGCCAATATCCTTGATGATCATTGATGCAAAAGTCCT 
CAATAAAATACTGACAAAACAAATCCAGCAGCACATCAARAAGCTTATCCACCATGATCAAGTTGGCTTCATCTCTGGG 
ATGCAAGGTTGTATCAACATATGCAAATCAATASATATTATTCATCCTATAAAAAAAACTAAAGACAAAAACCACATCA 
TTATCTCAATAGATGCAGAAAAGGCCTTTGATAAAGTTCAACATCCACTCATGTTAAAAACTCTCAATAAACTAGATAT 
TGAATGAACATACCTCAAAATAATAAGAGCCATATATGACAAATCTACAGCCAATATCATACTGAATAGGCACAAAACA 
AGGATGCCCTCTCTCACCACTCCTATTCAACATAGTATTGGAAGTTCTGGCCAGGGCAATCAGGTGAGAGATAGAAATA 
AAGGGTATTCAAATAGGAAGAGAGGAAGTCCAGTTATCTTTGTTTGCAGATGATATGATCCTATATCTAGAAAACAGAT 
AGTTTCAGCCCAAAAGCTTCTTAATCTGATAAGCAACTTCAGCAGTCAGGATACAAAATCAATTTGCAAAAGTTGCTGG 
TATTCCTGTACACCAACAGCAGGCAAGCAGAGAGCCAAATCATGAATGAACTCCCATTCACAATTACTACAGAAAGAAT 
AAAATACCTAGGAATACAGCTAGCAAGGGAAGTGAAGGACCTCTTCAAGGAGAACTACAAACCAATGCTCAAAGAAATC 
AGACATAACACGAATGGAACAACATTTCATGCTCATGGATGGGAAGAATCAATATTGTGAAAATGGTCATGCTGCCTAA 
AGTAATTTATATATTCATGCTATTCCCATTAAATTACCATTGACATTCTTCACAGAATTAGAAGAAACTATTTTAAAAT 
TCGTATGGAACCAAAAAAGAGCCCAAATTGCCAAGACAAGCCTAAGCAAAAAGAGTAAAGCTGGAGGCATCATGCTACC 
TGACTTCAAAATATACTACAAGGCTACAGTAGCCAAAACAGCATGGTATTGGTATAAGAACAGACACAGAAGGCTGGGC 
GCATTGGCTCACGCCTGTAACCCCAGCATTTTGGGAGGCCTAGGCAGGCAGATCATGAGGTCAGGAGTTTGAGACCACC 
CTGACCAACATGGAGAAACCCCATGTCTACTAAAAATACAAAAATTAGCCAGGTGTGGTGGCATGCACCTGTAATCCCA 
GGTACTCAGGAGGCTGAGCCAGAAGAATTGCTTGAACCTGGGAGGTGGAGGTTGCAGAGCTGAGATCGTGCCACTGCAC 
TCCAGCCTGGGCAACAGAGTGAGACTCCATCTCAAAAAGAAAAAGAAAAAAAAAAAGAACAGATACATAGCCCAATGGA 
AGAGAATAGAGAACTCAGAAATAATACCACACACCTCCAACATCTGATCTTTGACAAATCTAACAGAAACAAGCAATGG 
GGAAAGCATTCCATACTTAATAAATGGTGGTGGGAGAACGGGCTAGCCATATGCAGAAAATTGAAATTCGGCCCCTTCC 
TTACACCATATACAAAAATTAACTCAAGATGAATTAAAAACTTAAATGTAAAACCCAAAACCATAAAAACCCTAGAAGA 
AAATCTAGGCATTACCATTCAGGACATAGGTACAGGCAAAGATTTCATGATGAAAATGCCAAAAGCAATTGCAACAAAA 
GCAGAAATTGACAAATGGGATCTAATTAAACTAAAGAGCCCCTGCACAGCAAAAAAAAACTATCATCAGAGTGAACAGA 
CAGCTTACAGAATGGGAGAAAATTTTTGCAATCTGTCCATCTGACAAAAGTCTAGTATCCAGAGTCTACAAGGAACTTA 
AACACATTTACAAGAAATAAACCAATGGCCCAATTAAAAAGTGGGCAAATGACATGAACAGACACTTTGCAAAAGAAAA 
CMTCATGCAGCCAACAAGCATCTGAAAAAAAGCTCAGCATCACGTCATTAGAGAAATGCAAATCAAAACCACAATGAG 
ATACTATCTCACACCAGTCAGGACAGCTGTGATTAAGAATAAAAAAAACAACAGATACTGGTAAAGTTGTAGAGAAAAA 
GGAATGCTTTTACACTGTTGGTGGGAGTGTAAATTGGTTCAACTGTTTTGGGAGACAGTGTGGCGATTCCTCAAAGACC 
TTGAGGCAGAAATACCATTTGAGCCAGATCCCATTACTGGCTATATACCCAAAGGAATATAAATCATTCTATTATAAAG 
ATACATACATGTGTATGTTCATCACAGCACTATTTACAAAAGCAAAGACATGGAATCAACTTAAATGCCCACCAATGAT 
AGACTGGATAAAGAAAATATGGAACATATACACCATGGAATGCTATGCAGCCATAAAAAAGGATGAGTTCATGTCCTTT 
GCAGGGACATGGTTGGAGTTGGAAGCCACTGTCCTCAGCAAACTAATGCAGGAACGGAAAACCAAACACCACAGGTTCT 
TACTTATAAGTGGGAGCTGTATGATGAGAACACATGGGCACATGGGGGAACAACACACACTGGGGCCTGTGGGGGTGGG 
GTGGCTTGTGGAGAGGGAGAGTATCAGGAATAATAGGTAATGTATACTGGGCTTAATACCTAGGTGGTGGGATGATCTG 
TGCAGCAACCACCATGGCACATGTTTACCTGTGTAACAAACCTGCACATCCTGCACATGTACCCTTGAACTTAAAAGTT 
GAAGGAAAAAACAAAAGAAGGATATGTTCTTAGTTTTCTATACCTATGAGCCAGTCAATTGGAAGTGAAAGCTGGGTAT 
GCCAAGGAATAACTAAATTCCCTTTACGGTTTCAAAGTTAGAACCTATTTTTCTCTTAAGATTATGGAATTGATTATCC 
ATTACTTTTGGTTTTAAAGGCTGTGTTCAATGGTTTTAGTGACAAGTTGGTCACAGCAGCATTACATGATTTTAGCCAG 
AAGCTATTTTGAACCTAAAATTCCTATCAGAAGGTTGAAAAAAAACCTAATTTTACTTTTATTTAGAGCTTGTGTGCTA 
ATTATTTGATTTTTAAATTTCCGACTCCACTTGGAATGAAGACACAATCCAGTAGTTAATATTAAAGTATGAACTTTCA 
ATTGTTTCCTTTCTTCCTTTTTTTTGAGATAAGAATCCCTCAAAAGAATAAGTGAAACAGAGACTTCAAAGTTCCGTGG 
TGACTGTTGAAATATAACAGAATCGCACTGTGTTTGAATTTACTGTGATATATTTCTAATGTCTTATATTTGGTATGTT 
TCTCTTGTTGTTATTGCTGACACAAACCAAAGAACAAGAATTTCTTTTATGCCACTGATTTGCAAAGGTCGTATAGAAA 
ATGAAGGGTCAGATAATGGATGTTAATCATCCTCATTGATGGATACATTGACAGGAAAACATAATTGAATTGCACATAT 
TAGTGGAAGATAAAAAACCATTTCACAAATCGTTCTTAGTAGAGAAAAAAATGATAGGAGAGCTAAAATTGATGTGAAA 
AACACAGAAGGAAGTTAAGGGATTAGAGTGGGAGGGAAATTAGTGAATATCTATTTGTGTGCATGATTGCATTTTTGAA 
ATAATTAGTTGCCTAATTTGTGTATCCAAATATAGTAATTGTTTTTCCATAGTCATGACTTAAATATTCTCTGTGTGTA 
ATTTTCAGTTGCATACATTTTTTTGCAGAATCAAATTGCAGAGGAATACATTCATTTGAAATTTCTCTAGGGATGTGTT 
TATAACCCATTTTGGAAAGAGTAGAAAGATTTTTTTTCTCTTCCAAATGGCTATGAAGGTGGATAACTTCTCTGATCTT 
TTAGTAAACACTTTTATGTTAGTTGAATGGTATGCAGTTAGTCATAAACAGGAGAGATTGAGGAAAAATAACATGCTTA 
ATGCAAATAAATTTTCTGTACCTGATAAGTTAATTGGAATTTTTTCCTGTAATCTTTTTTTTTTTTATTTTTCTGGTAG 
ATGCTTGTTGATTTAAGGTAAGATAGAAAAGAATCATCAAACTATATGTAAACCACAGCCAAATGATGAATTCATAGTT 
TTTGCTCAAGTAGAGGGATTATCTGAAAGTACAAAAAGAATTTGATAATTGAGAAATACATTATTTTGAATGCACATTT 
GAAGTAGCTAAAAATTCTACGCCACAGCTGAATGCACTGGCAGTTTGTTAATCACATCCATAAACATGAGTCTTCTACA 
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ATTGGAGTGGGCCCCACACTTGGAACATCTTGAAGATGTTTCTTCTTTGGCTGTGCTAAATTAAGCATGCAAAGAAGTT 
ATATTGTGTTAACATTTCCACAATGAAATCTTATTGGCACTTCCTGTATAAGTGGCTGGGAATAGAAATTCTGATTTAT 
GAATCAAAACACTTTGCCTTTTTATTTGGAGGTCAACCTACTAACCTTTGGTTATAGGATAATACCAGCAATTTTATTA 
TAAAGTGTATTTCAGTAATTGGAACTGTGTTTTGATTATACAATTGGATAGAATGTATAATAAAATGAAATGAAAGAAA 
TTTCTCCCAGAAGATTGAGTTAAAAATGTTTTGGTGATGAAATTGAGATGATGTCCAGATTTATAGCATGTTTGGTAAC 
CATAACATACTTCTCGATATATTGAATTCCATGTAAATGCTTATTTCTTCAAACCCTTTAAATTTCAGAGTATTTTCTC 
CCTTCTGTTATTAATCAGTTCTATTCATAGTGGATCTTAGAAAATTATCCAGTGATTAATATTTCTCCATATTTGTAGC 
TTTCATTACTTTATATTTCTGTTTTTGCCTAGGCTCCTTGTTACCAGCCTGTTCTAATGTCACAAAACTTGGCAAACCC 
TACCCAAGAAGGGTAAGGTTTAGTATCTATGAATTTTGAAAATACTTGATGAGAAAAGTTGCTTTTAAATTATTTTGAA 
TCTTATTAATACCAAAAATATTTGAAAAAGAGAAGCAGGTACATTTTTCCAATATTCAAATTTCATTCAATGTATAAAT 
ACTCAAACCTTTTTTTATAAATTATACTTTAAGTTCTGGGATACATGGGCAGAACGTGCAGGCTTGTTACATAGGTATA 
CATGTGCCATGGTGGTTTGCTGCACCCATCAACCCATCATCTACATTAGGTATTTCTCCTAATGCCATCCCTCCCCTTG 
CCCCCCACCTCCCGACAGGCCCTGGTGTGTGATGTTCCCCTCCCTGTGCCCATATGTTCTCACTGTTCAACTCCCACTT 
ATGAGTGAGAACATGTGGTGTTTGGTTTTCTGTTCCTGTATTAGTTTGCTGAGAATGATGGTTTCCAGCTTCATCCATG 
TCCCTGCAAAGGACATGAACTCATTCTTTTTTATGGTGGCGTAGTATTCCATGGTATATGTGCCACATTTTCTTTATCC 
AGTCTAATATTGATGGGCATTTGGGTTGGTTCTAAATCTTTGCTGTTGTGAAAAGTGCTGCAATAAACATATACGTGCA 
TGTGTCTTTTGCAATAGCATGAGGGAAGGAGATTGGAAAACATTGACTCATTGTACAATTTAAATACGCCAACTTTGTC 
AACTTTTATTACAACTGGAAAGCACTTATGGTACTTATTAGAAAGAAAGTGTGTGTGGATACGTATGTGTGTAAAAATA 
TGGCTCTTCTTAAAAGGAGGCTTACCCAGTCATTTTTTTTTGAATAATAGCTGCATTGGAGGTAAGAAGGTACCTCAAG 
ACATTTTCTCTAATTGTGCAGGAAAAAACAAATAAAGGAGATGAAGACTAGGCTGCTGTCATTCTGTGCCATCTCTGAC 
ATCTATGGAAAGCCTAGAGGCCCAAGAATACTTCCTCCCCAGGGTGCTATTGCAGTATCTTCAGGGTCCTGAGTCTGAA 
TGTTCCTATTTTATGTAAGCATTGTACCCAGAAGAATGGGTCAGAACCTCTCCTATGGTCTGAATGTTTGTGTCCCTCC 
AAAATTCATATGTTGAAGTCCTCACCTCCAAGGTGATTGTATTAGGAGTTGAGGCCTCTAGGGGGTGTTTAGGTGATCC 
TCATGAATAGGACTGGTGCTCTTATAAAAGAGGCCCTAGGGATCTCCGTTAACTCTTCCACCATGTGAGGACACCGTGA 
GAAGGTGCCATCTATGATGAAGCTGGCGCTTATTAGACATCAAATTCTCTGGTTCCTTGATCTTGGACTTCCCAGTCTA 
CAGARTGTGAGAAATAAATTACTGTTGTTTATAAGCCATTGTGTTTGTGGCATTTTGTTTATGGCAGCCCAGGTGGACT 
AAGACAGCCTTTTAATAGGCAAGGGGATCTAAAGACATAGGTGAACCAAGCAAGTCAGTCTGCAGCTCAGAAAACTCAA 
GTCCCCATTCAGGCAGCTGCCTGATGATGTTAGCTGTAATCTCCTGTGTTTGTGCCTGACTTGCTGCCTCAGTTTAGCT 
CAGTGGTTCTCAACTGGGGGCAACTTTGACCATAGGGACATTAGGCAACGTCTGGAGACATTGTCACAGCTAGAGGAAG 
GGTGCTACTGCCATCTAGTTGGTAGAAGCCAGGGTTGCTGCTAAACATCCTGCAGTGCACGGGACAGCACCTCCTCCCA 
TCCCAGCAAGGAGTCATCTGTAGGAATATTTGATAAAAGCCATCTACATAAAAGCCCAACAGCTCACATCATAATTAAA 
GATGAAAGACTGCTTTTCCCATAAGATTGGGAACAAGGTAGTAATGACTGTTCTCAAATCTCTATTCAACATTTTACTG 
AAGGTCTTAGCSACAGTGCAAGAAGAATAATTAAAACTCATACAATTTGCAAAGCAAGAAGTAAA.GCAGCTTTTATTCA 
CGTATGACATAAACAGATACTTAAA.TAACCATAAGGAATAGCTTCCATAAAGGGGACTTGAACCAA.TAAGTGAGTTTAG 
AAAGGTCTCAGTATCTCAGTCAATACAAATTTAATCATGTTTATAAATACAATGGACAATTAAAA.CTAAATATTTAAAC 
ATTTCATTTCTTATAATGCCAGAAAATAGAAAATACTTAGTAGCAAATTTAATGAAATATGTGCACAATTCTTATACTG 
AASACTATAATTTACCAAGATAAATTTAZVGAAGACTTCAATAAATGGAGAGATATACTTTGCTCATTGATCAGAAGACT 
CAATAACAATTTAGGATATTAATTTTTCCTGAATTAATCTATATATTCAAATTTATCTTAATCTTCATCACAATGGCTT 
TTATTTTATAGGAATTGACAAGCTTATTCTAAAATTTATATGGGAGAGTAAAGAAGGTAGAATAGTCAGAATAATCTTG 
AAAAA.CAACAGCAATTCTAGCTGACTCTATAAAATATAGTTGTATTATAACTGTAAAAATACAGTTGTATTAAAGATTA 
TGAGGTTTTGACATAAGGATAGACAAATAAATGAAGGAAATAAAAGAGTCCAGAAATAGACACACATTTATAAAGTAAA 
TTGATTTTTTTCAAGACACCAAAGCAATTAAATAAAGGAATGGAGAGGCTTATTTATAAATGAAATTGGAATAAATTGA 
TATCCATATGGGAAAAAAATAAATTTTCACTCCCTAAATTCACACCTCAGACAAAAATCAATTCAAGATGGATTGGAGA 
CCTAAAAGCAAAGGTAAAACTCTGATACTTCAAGAACAGAACATGACAGGATTCAGAAAATTATAACCCTCAAAATTGG 
TAAA.TTAGACTGCTCATCAAAAGACATACGTAAATGAGTAAGAGAGCCACTAACAGGACAAAAATATTTGTAAAACATA 
TCTGACAAAGGACTTTAATCAATATCACATAAAGCAGATCTACATTAATAAGATAAAGACCAAAGAAAATAGCTCAATA 
AAAATGGGCAAAGCATTTCAAGGGACACTTTACAAAAGTAAATATACAAATGGCCAATGAACACAGTAAAGAGTGCTCC 
ACATCTTTAGGCTTCAGCTAAATGCATTTACAACCACAAAGAAATACCACCACACATCCACTAGAAAGGACAAAATTAA 
AAAGGTTGAAAACACCAAATACTGGTGAGGAGTTAGAACCACTGAACTCTTACACTTGTTGATAGGAAAATTAAATGTT 
GTAACTACTTTGAAAAATGTTTTGCAGATAATAAAATGTTACTTTCACCTACCCTTTGACCTAGCAATTCCACTCCTAT 
TGTTTACCCAGAAGCAAATTTTATGTTACACATAAAAAATTATATCATACATAAATACTTGTTAAAATATTCATAAACC 
CACATATTCATAAACCCACATATTAATCAAAAGAGAATCAATAAACAAATTTTGTCACAGTTATACAATGGAGTATTAC 
TCCGCAACAAAAATGAATGAACTACTGATACCTGCAACAAAATGAGTGACTCTCACAGACAAAATGCTGAGTCAAGGAA 
TCGAGACAAAAAGGAATACATGTGGTATGATTCCATTTCTAGGAAGTTCTAGAACAAAACTTAGGTTAGAAAAAGGGAA 
AAAGGTTAGCCTCTGAAAGGGAAGACTGACCAGAGAGATGAGAGAACTTTCTAGGGAGATGGAAATGTTCTGTATCATA 
AGGATGTGGGTTACATCTTTTTTTTGTTTGTTTGTTTGTTTTGAGACAGAGTCTCGCTCTGTTACCCAGGCTGGAGTGC 
AGTGGCGCCGTCTCTGCTCACTGCAACCTCCGCCTCTCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAGCTG 
GGACTATAGGCGTGTGCCACCATGCTAGGCGAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCGTGTTAGCCAGG 
ATGGTCTTGATCTCCTGACCTTGTGATCGCCTCCCAAAATGCTGGGATTACAGGCATGAGTGCCCGGCCGCGTTACATC 
•TTTTTAAGTATTTTAAGTAAATTGGTAGTCAGTGTTCAGGAATCCTTCTAATGACTCTTCAACAGGGGTGGCTTATGAA 
ATAGTTCATCAATTTTTTTTTCTGATAAGGGGAGGTTGAGGCAGGAGGATTGCTTGAACTTGGGGGGGCAGAGGTTTCA 
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GT6AGCCGAGATCATAACACTTCACTCTAGCGTGGGTGAAAGAGTGAAACTGTCTCAAAAAAAAAAGGGGGGAATTTAC 
ACTCTTGAAAATAAATATTTCATAAGGAAACTTTAGAGTTCTCCAATATACATGATCAAACAAGGACCTGTTACCATTT 
TGGACCATGTCATAATAGAGAGGAGATAGTTCAAAATTAGTCATATGTTCCAACAACAACATGATTATGGAAACTAGTC 
TTAGAATTGAGAGTAATTGAAGTTTTTGTTTTTACTGGTATTAATAAATGGTATTACTCAATTCGTTGACAGTACCAGT 
CTCTGCAATATCTTTTGTTGGGGAAGGGGGAGAGGACCTGTTCGTCTAATTAGAAACACATCTACATTTTAAGAATAAA 
ATATTTTACATATACTTTTTGTTATTAAATCTGCAAACTCTAGAATTGGAAGAAATAGCCTTCATAACTCTTCACTGCA 
AAAGTTATGAATGTTTGATAGAATTAATTAAAGCATTCAGTAGAATTAGACTTGTTTGGAAGGACTGTAGGATCTTTGG 
CAAGAAGTGTGTTTTATATTGTTTGAGATGTATACCATTTTCTCTTAAGGTTTACAAGTTAATCAATAAAGATTCTTGG 
CAGAGCTAAGTACAAAAGAACAATATGTATTTCGCATACCAAATGGATCTAAGTCTTAAGTGTTATTTGATGTCTCGAA 
ATGTTTGGCTTTCAACTTTGTTTAAATGAATAGXGTGTATACAGTGAAGACAGGCTTTACTTAGCCATGCCTAGACCCT 
CTGTGGATTCTCTCATAATCCTCAGTTATTGTAAACCATACTTAGTGAGACCAAAAGGATATTTTGTTTTGGCTGCATG 
GTATTATTGGAAAACGGTAAAAATTTTATTCTTTAAATAATGTGTTTTTCTATTCAGAAAAATAATGTCTATAGAGATA 
GTTATTTCAAAATGTAGTTTTCAATATGCACTTGTGGGTATGAACATGAACAAACACATGCAGACACACAGAGTCTGAC 
GTTATATCTAGAATGTTGAATCCTACTTTTCTACTTAACAGGAATGTTTCCCTATGTAACGAAAAAGTCTGTATAATGT 
GTCTCTATTATGTGTATTATATGAATTATATATCCTAATTTACTTAACCATTCTTTTATTGTATTGGTCATTTTCCCAT 
ATTGCATACAAATTATTAGGGftACATCTGTGTGCAAACATTTTTATTTACATTTTGGATTATTTACTTAGAATAGATTC 
CCGGAAGTGAAACTACCAGGTCAAAGGCTTTTCCCAATTTATTTTTCAAAAAGAAATTCCCACTGTATTCTATACAAGT 
ATGCTTGTCTCACTGCCCAGTTGCTAGCCTTACATGGTTTTTTTTTTAATTTTGTTTTTTATAAATAGAATCTCATTGT 
TTTAGTTTGTATCTTTTGGATTACTAGTGAGTTTGAAATTTAAAAACCTGTCTTTTCAGGCCTTTGTCTTTTAGGGTTT 
TTAGGATTTTCTTAACGATTAGCATCATCTCTTCTCTAAAAACGTTATATTTGTTCGTTATATTGTAATAGGTTTTTTT 
TTGCTTTTAGCTATTAAGCTTTTAATTATATACTTGATTTTTAATTTAGAAAAGTAAAATTTTCTTCAATGGAGTTCTT 
TTTTAAATTGAATTCTTTGACATTTTTATTATTTTGTTCAAAGAACCCTATGGGCAAGTGGAATCTTACACTTTTATTA 
CCTGGATAGCGGATAACATTCATAGTTTGATATTTAATCTGTAGCATATAGTTGACTTTTATTTTTGGAATATCCTTGC 
TTTAAAACTACAACTAAAGGAAGGCAGATGGTTAGCTTGTTTTCTCATTTCCTGAAAATGTCCAAGATTGGAACCAATA 
TTATCAGTCTGTAATGGAGGTTGGCAATGTCAAGATGGTTTGTATCCATGTCAAGATGTTGAATCAGTGTCCAGGTCAT 
TGCTCATTAAAGATGTTGCTCTTTGGATAAACAGGAAACCCAGAAAAAAGATTCTAACAATTTTTGATGCTACCTCACA 
TTCCTTCGAGACAGTGCAGAACATTTCGTTCTTTAGAAAATATTCAGGTCTCTTTCTTTGTGTTACAGCACTTACTATT 
TGTCTATTTGTATTATTGGCTTGTGACCCTTTTTTGGGGGGTTACAAATACACTAGGGGAAAGAGTATTTTTAAAAATC 
ATTATGCCTTTGCTTTATCTATGTCTGTATACTCTCCTATTTGTTATTATTATTTTTATTTTTGAGACAGGGTCTCACT 
CTGATTGCCTAGGCTGCAGTGCAGTGGTGCAATCACAGCTCACTGCAGCCTCCATTTCCCCAAGCTCAGGTGATTCTCC 
CACCTCAGCCTCCTGAGTAGCTGGGACCACAGGTGTGCGCCACCATGCACAGCTAACTTTTTGTATTTTTAGTGGAAAT 
GGGATTTCACTATGTTGCCCAGGCTGGTCTCAAACTCCTAAGCTCAAGCAATCTGCCCACCTCGGCCTCCTAAAGTGCT 
TGGAXTACAGGTGTGAGCCACCACTCCCTGCCTCCTATGTATTATTCTATATGTATTTTTTCATATTAATGTATAAGTT 
TTTTCAAGTATGGGTTATTCCATTTGAACAAACCATTAATTCTCTGCTCGTCTATAGTCATTTCTTATTAGATGTGTCA 
GTTCTTAATTTTATCACACATTAATTTCTTTTTTTGTTCCTTATACATTTTGTTTCCTTGAGATCTTCAGAATGTAAAT 
CAATCTCCATTCTGTTATGATTTATAATCATTTACTTCTCAGATGATTCCTCCTTTAGTGCTTTGTGCCTTCTGTTATA 
TTCTTATTACTTTTGATCTTTTATTGTTCTAATTTCACCTCTTCTCAACCCATCCCCACACTGGCAACTGTTATATGAA 
TGGCTGGTCAGATGGAATCCACATATGTTCCGTATGCATGTATAGATTTTACTCAAGCCACTAGTGGAGACACTATTCC 
TACTTACACATATGAGTACCAACCTCTCTGTGATGCAGCAATCATATCTTGACATATCTAGAAAGTTTCATCCTCATCC 
ATAAATTACTTCATCTTTCTCCAAATAACTCAGGGAATTTTACATTAACCTACCCAATTTAACAATTTAGGAAAAATCA 
ATTCAGTGACATGAGGTAAAAGATGCGCTGTCAAAATTGCAGTGTCTCTAAGGTGATTCTTTTTGACCAGACTAGAAAC 
ACTAATCTGGCACTATTTTAGTTGGGGTTTCCTGGTACCTTTCCATGCCATAAAAATCTCTATAAAACAGAACAAATTG 
CACATTTAATTATAGTTTCAAAAATTTGCATTCTTGGATGAAACTTTTTCTCTTGTCCCACTCTTGCCATAATTGCTAC 
ATTGTCTACTGTTAATTTGCATTTTAACTGAGCTTTAAACATTTAACCAGAGGATGGTCCAATCGGAGATTCTATAACC 
ATCTCAGTAATTGGTAGGCAAGTTATTTTTTATTGCTATTTCAGCAGTAGGGAAGTCTCCTCTACAGGGGTGGGGAAAG 
AGTTGATAACCTTCAAAACAGACTCTTTACTTTGGGGCTGTGATGAGAGAAACAGAACAGAAGTTAGGAATGGTGAAAT 
TAGAAGAGACAGATGGTGAGAGATTATCATGATTTATAGGATCACCCAAATTGTCTAAAATTTACTCCAGAACTTTTTA 
CCAGTTAGGGCAAAATGTCATGCTTATTTTGAGCTCCTATAGATACATTXAAATCAGACATACTGGACTTTGCATTCTG 
TTATTTTTTTGAGGGGGGTGATATTTAAGGAGTTCTAGAAACAGCCTACATTAGACTTAGTGTTTCCAGCAACTAACAA 
ATTTAAATGTTATAAACATTTTTCTAACGCATTTTCCTTTAAACCACTCTGGGGAAAGACATGAATGTAAGATGACTGA 
TTCTCAGATTATCTGCTTTTAGAACAACCTTCTTTTAGCTGCAAAAACGTAGTGACGGTGTTCTCAATGTGAGACGGGG 
AAGATTTTAGTGGGCACAGCAGCTGTTGACTCAAATATAGTTATACATGTTCCTTCTGTGTTTTCTTGTAGGTGAATCA 
GCAGTTTAGTTTATTATGAAAATTAGCAATCTATAAGATGATTCTGAAAAATGAATTCTCAGAAATTTAAGGTACACAC 
ATGGCATGATTTGGTGAATATGAAGTGCTGAAGTGAAATACTCATATCCCATTGTGATCATTGATGTTCTTGTTGCAAT 
TATGGTCATCATGTCAAGAACAAAATCAATTTGATGCGATTGAAAATAACAAAAATGCTTTATGTCTTTTAGAGAAAAT 
ATAAATGATTCATTGTAAATGAGAAACCTCAAACTGAAAGCACATAAAATACCAGGTATGAGTGTTGCATTTTGAAGTC 
TCTGACTACATGAGAGTTGTCTGTGAAATAAAATATCCAGTTACACAAAATATTCTTTATAGTTAAAAAACTTTTTTTC 
ATACATATCACTAGTTAACTATTTTTAGTCCCATCTTTCCTATGTGCCCAGCAGTGAGCTAAAAGCTGTGCATTTAATG 
CATTCTTCATTGTATTTTTGTTTTGTTTTATTTTGTTATTTGTAAAGATGGGAAAGACCAAATGAAAAGATGTCAAACT 
TTTCTGGGGGTGGAGAGGACATTTGCATTTTGAATTTAGAAACCTAAATTAGAGGTTTAGGAAGACTCATAAATATGTA 
GCAGAGGTTTGGTGGTCACAGCTAGAAGCTGACCACCACCATGGGGCAAATAATGATTTAACCTCCTCCTGTAAGTATT 
Kg. 9.71 
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TGATGTAAGATCATCGGTATATTTCATCTGTGACATTATCCAAGAA6AAGATGAATCTGAGGGAAACAATGCTTGCAGA 
TTTGAGGGGGAAAAATGCTTGGAGTAGTTAGTCTCGGGATAGCCCTAGGTGATGATAATCCTTGCACAAACACAGCACA 
CTGTTAGAACAGACAAAAGTCTGCAGAGGTTAAGAAGACCCTTGTTACATTGGAATCTTTCAATCACTTCTAGAAATAT 
GATTTAGTTAAATCAATATTTTATTTAGCTCTAGGTACAATATTGATGCTAAAGAAGTTCTTGTTGAACCAACAAATGG 
ATGCTCCTTTAAAATGCTGGAGGCATCATAAATGGCATGTTAGCATCAGGTACCTCCCTCTTGGAGCTTACACATAAAA 
ACAAATGTACACAAATAGCAATAATCAAATAAAATATTAGGGGATTGTGTCAAATGAGAGCTAGTGACAACTGTTGATT 
TAAAGATTCAGCCATTTCAAAGTTTTAGA^GTTTTAGGGATATAAACTAAAGAGTCCAGAGAAAGCAGGGAAAGTATAA 
ACTATTTCTGCCAAGGATGGGGATTTTGAGGCAAGGTTGGATATTGCTATTAGGAAGAAGTGGCATTTGAGCTGGGTAG 
GATTTTTACATTCAGAAATGTGAATAGGCACGTGTAGAGAAAAGGAGGCAGAGGATTCTGGATTGAGGGAATTTATTAA 
TTCTTCATTCTACATTTGCTGATTACTTCCTATATACAAGATACTAAACTAAGTGCAAGGCACACAGGGTAAATAAGAA 
TTTTAGTTCTTGTCTTTGAAGAGCCTTCCCGCAGTAGAGGAAACACGTACTTACAAGAGGCAAGCAATGGTGCCCTAAG 
GCCTGAAGGGGGCGCCTCTCCTACACAGCAATACGAGGGTGGAGTTTATTTTCATGGCACCTCAACCCATCTGACAGCT 
AGGGGAGCTGCATTTTCCAACAGAAGGTGCATTTTGTATATTTGTAGGCTGTTTTATACACTGCTTTGTGCTGAAGTTA 
TTCAGGCATTTCTCTTCCCTGTAGACCTTAAGTTCATGGAGGCCACAAGCTAGGTTTTACCATTTTTGTATCCGTCTGT 
GCTGTCTAGAGTAGTGCCTTGGACACACAGTAAGGATTAAAGACTTTCGGAATATAATTAAATTTTGCTTTTACTGGGA 
AATAAAATATATCTCATAGAAGGCATGGTTGTCCTATTCTTCATCTAGTCTTTCAAAGTCTTTACAGTGTGTTGTGTGG 
CAGAGGCCAACAGTAGTTAATACTGTGTTGAAGCCATACCTTTCATACTTGATGTTATTTTTGAACAATGAAAACTTTG 
CAGGAAGTTCTCATCCCTTTGTGGCTAAGATATTTTCCATTAAGGGGGAAACAAAAAGAGAAACATTAGCAAGCTACTC 
ATTTATTTCTTTTAAAGTTACTTGTTAGAAAGTCACCTTTCACCCCAATTTCACATTGAATTTAAGTTCATTCCTACCT 
ATCTGACAGTAAGTCAATATTCTGAGATTGTTTCGGAGGCTTCTTATTTTTCCTCAGCTGTAAACTGAATTACCTTTTA 
AACGATTTTCTAGCTAACAGTAAATGGTCCATAAAACATATGAATAAAAATGAAGGCAAACATTTCATGCTTAAATAGC 
TATAATGGTAGTCGGTGTAATGGGCTGGAGTTTCAAAAATAACCAGTGATGAATCTCTTAGCGGCCACATCATATTATC 
TGTGGTTTTTGCAGAAGTGTCATTTGCAGCTATTCTGACACACATCTTACTCTAGTTGGCSATTTATGATGTTTTATTC 
TATGTAAACAAATGTCTGTCTATCTTTAGAGTACAAATATCTACGGAGATCAAATGTAAGAAAAAAGTGGCCCTGACTT 
GGTTTCATTGTTGTCAAAAATGGTCTTTAAGAATGTTGTTTTTCTTTAGACAATATTACTTAAGTATCTACAATGGCTT 
GTTGTATTTCATGGGAATGGTATTACTTTACAGCTTCTGCCAGGGTATGTATCAATCTTCTCTCTCACTAAGGAAACAG 
ACAAATTCTGCTATTTCTTAAACAGTTTTTTGTGGCACTTATAAGAATTATCATGTTTCCCGGGTTGTTGTGACAGACT 
GAGGATAGCTATGCCTGAATTCATGGTGACGGTAAAGAGAACGTGTAGTGTTAAACGGGCGTCCTGTTTGCCTGAAGTT 
GTCCAATCAAAATGTCTTCATTGATACCAGCTATTTTCTTAAAGCTCTGTATTTGCTCAGAGGCACTGAAATGTTCCTT 
TCCCCTTTCCTTGTGCACTCTGAAACATTTTAGAATGCTTTTCAAATCTTGAAATCTGGTGATTGCATTTGAAACAGTT 
TTATAAACATGCAAACCCACTCATGTGATCTGCTGGGTTTTCGTTGAAACTGCCACTCACATGCCAGGGTTTGTACAAA 
TAGACCTGAAAGGAATTCTCAAGGTCATTTTATTGCAATCCATATTTGATGAATTTGGGAAGTTGTGGGCACCACGTCA 
CTCTGTGAACTTGTAGCAGGGAGCTGAGGCTGGTAAGGTAGTATCTCTTTATTTTCACTTTAGTAGTGTTATATTCACA 
CATAGCTTTTCTTCTTAGGGTAGAAGTCTTCCTCTGCTAACCTTTGATTTTTTTGAAATTTCATTTTTTTAATTCTTCA 
ACTCCCAAACAGATTCGTTGTTTTTCTTCCCTGTAATTTTTTATTTATATCTGTGTGTTTTGATTAAGGTTACTTTCTA 
GTTGTAATGGGGAGCATTAGGCAGGTTTTTTTTTTGTTTGTTCTTTTCTAAATAATCAGGACTTTACACAAAGTTACAA 
GCTCAATARGCAACAGCCGAATCCTTATTCTACATATTTTTCAGCAGAGTGCCTTATCAGACACTATGTCCTCTCTAAA 
GTCTGCACACCAATGTCTATGACATTCTAGACAGCTATTCTTTAGTACACCTTTGTACTTCAGGTCCCCTTTGTGGCGG 
TGCATGTTTGCCAGGAATCCAAAATCTGTTAATGACTGTTGTACTTGCTATTATATTATATCATATAATTATTATGTAG 
ACTGATGTAACATATAAGTAAAGAGAAGTGTTTATGTGAAAACTAAATAGAATGCTAGTAAATTTGCTAAAAAAATTAC 
TGTAGAATTAGATGTAGGTGAGCCAATCATAAAAGATTGGGAGGAAATGTGAATGATTCTTAGATTGCTTCTCAAGTGC 
CTTAACTTCTCAATTACAAAGAAACACTGTAAGCCATAGATGATGCATAATGGATGTTCTTGATGTAAGACATTGTAGA 
AATCTAACTAAGAGATTCAAACTCAAAGCAAAGGCCTTGGCTCTACATCAAAAGAGTAGCCAACTATGTGCATTTAAGT 
GTTGCCATTTATAAAGAATACTTGAGGTATTATTTCTGAAGATTCTTGACTTTAATATATTCATTTAACAAACTGGCCA 
ACTACCTATCCTGAATATGTCATATGAGAGGGCTTCTAACATGAGAATAAATCACAAGCCTCTAGCTGTTCTCTATTTT 
AAAGTGGGGATGAAAGGTGAACAAAGTGTTACAGATTCTCACTATTTGAGTATCTAATAGTGATGGGGAGGCTGTCCTG 
TTGCCTTAGTTGTCCTGGAGAAATATCATCGGGGCCTCTTTTCTGTGATGCAGCTCATGGCAGAGTACACCACTGTCAT 
CCTAAACTTTTAGCTAAAAGCAGATAACACACTTCTTTTTCATATAATGCATTTGTATCTGAATTAGGACTTTAGTGTT 
ACGGTTAAGACCTACAGGCATTGATTACTTTGGGGTGAAGTCTGGTGACCAAAGACAGTGTTCCTAAAAAGTGCAACTT 
CCTGGGAGTTTCCACACCTAGCTAGGAGATTGTCTCAGGGACTTTTTACCCAGAAGATAACTCTATTATTGGTAGGCTT 
AATAATAGCAGAAATACAGGCTACCTTATTTTCATGATTATGCATTTTTAACATTAATTTTTAATTTCCTTGAGATCAG 
GTAATAGAAACATTAATAGCTCTCTATACTACCAGGCATAGTTACCTAAAACAAGGTGAGTGCTAAATAGGTGTAAAAA 
TAATGATCAAGCTCCCAAAGTGTACTATTTAGTTATTTTGCATGACAATTTTAACAGAAATTTGTCTCCTATCACAAAT 
TGCAGTTTTACCATATCAATTAGTTGGATCTTGTCTCATCTTTCCGTTCACTGTGCTACCTAGTGTGGATGATTCTGCG 
TATTTTAATGTTGAGATGTGACCACACTGTATTCATTCAGCTGGTTTCTCAGAACTCGCTGAATATGGGACAGTTTTTT 
TTTTTCCCAGTAGTGAGCTTGACTCTGTGCATAGGAAATACACGCAGTCCTCATGTGCCTTTCCCTTTTCTGCAGATGG 
TAGTTCATGAGCCTCCCTCAAATATAACAGCAGCTCATAGGTGAATTTATCAAAGAGTATGGCCACCTTGGGAGACCTG 
GCACATTTTACAGGCCCTGCTGTGATATAGAACAATCAACTCAATTTTTTTATGTGTTCTTTCCATTATTGTAACTCCC 
ATGAGGTAAAGTGTTAAGCTACATTAAGCCTCATTAAGAGAAATTTGAGTTCATGATGCATATGTAACTTCGCAGTAAT 
TGTAATTAGTACAATCTGCTTCTTGAATTTGCTAACATATTTGGGAAAAATGTTACCATTTTTTATTTCTTTTAAAACA 
TTTAATGCCAAAAACTTTTCAGTAGAGCATTTAGTACCTCTCACAAAATTTCATAAGTGGCTTTGATTGTGTGCAGAAT 
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TACATCAAATGATTAGGAGCAGACAGTTCATGAAACTAAGAACATAA.TTTACAACATTTGTAACAAAAAAGTATACTTT 
GAGTCTCAAAGTATGAGTAAAACCTGAAATTGAATTTTTTGAAGTCAACTATCTCCTATATATTAACCAAAATTTATGA 
AAAAATATCTATGACAAAATAAGACAAAAGATGGGCAATACTTCTAATAGAAGAGGGAGATAATGCATTAGGAAGCACT 
CTCTGTGTAGATACTAATGAACCTGAGGGTATAAGATGGAGATAATATTAGAAAACATGGTAATATAGTACATACTGCT 
CATAATTATAGTCAGAAATTTTACCACCCCTCTCAGTAATTGGTAGAGTAAGTAGACAGAAAATCAGTAAAGATATAGA 
AACTTGAAAAAACAATCAAATAACTGCATCAACATTTTAGAACACTCCACCCAACAACAGCAGAATATACATTCTTTTC 
AAATGTGCATGAAATATTTACCAGTATAAAGTATATTTTAGACCATAAAATATATCTCAGTACATTTAAAAAGATTTCG 
GACTATGTTCTCAAACTACAGTGGAATTAAGTTATAAATCAGTAGCAGAAAGATGCCTGGGAAGTCCCCAGATATCTGG 
ACACTAAATATCATGCTTCCAAATAACTCATATGTAGTGGATTGAACTGCAGCCTCCAAAAGCATATGCCTATGTCTTA 
ACCCTTGGAACCTGTCAATATGAACTTAGTTGGGAAACTGATCTTTGAAGAAGTAATTAAGTTGAGGATCTCCAAATGG 
AATAATCCTGGATTATCCAGCTGGGCCCCAAACCCAACAAAACGTGTCTTTATAAAAGAAAGAAGACAAGAGGACATAG 
ATACAGAGAACATAGTAATAACAAATTTTATTTGTTTCATTTGAAATCAACAAATTTTTAATGATGATGGACTCCATGT 
GGTTTCTAAGCTGGAGCTTCTCATTATTTCTATGAAAGCCACTTAGAGGAAAAAGAATGTTTTCACTGTCACTGAAACC 
TTGGGATCTTCATATTAGACGAAATTAAACAAGTTACCACAGGACTTCCAACCTACAATATGCTAATGCACTCTTCAAT 
CTTCATTGATCAAATGTAGCATATTCCAGATTTTTTTTTACCGTATAATCCTTTTTTCCCTGAATAGTCTTGCCTGACA 
AATAGAGCTCATTTTGAGAAATATATATATATATATATATATATATATATGTTTATTTCTCTCTTGTTCTTTAAAGATT 
AATTTCTGTATCACATGAATTTCTGTATCACAGAATCCTTTTAGATTCTGTACACTAGGAATGATAATGACTTACTTGT 
TTTATATGTTGAGTAATGTTGTTTAAAACGATGTTATTTCTATTGAAATAGAGTATCTCTCATTTTTTTTTCCTTTTTT 
CCTGTTGGCCAGTCTGGAGTGCAGTGCTACAATCACAGCTCACTGTAGACTCAACCTCCCAGACTCAAGTGATCCTCCC 
ACCTCAGCCTCCTGGGTAGCTGGGACTACAGGCATGCATCAACAGGACTGGCTAATTTTGTACGTTTTTGTAGAGACAG 
GGTTTTGCTCTTGCCCAGGCTGGTCTCAAATTCCTGTGCTCAAGCCATCTGCCTGCCTCAGGGAGGCAATCCCAAAGTG 
TTGGGATTACAGGATTGAGCCACCATGCTCGGCCCCTTCTTTTCTTATTCTTACTTTTTCTATTATTTTTCACTTCTTT 
TACTAAGTTTATTATTAACTAAGTAAGTTAATAATTAACATTTCTTTTGCTTAATTTTTAAAAAAAGGGTTGGTCATGT 
TAAAACTGTCCTGAATAAGATCTACTATCTATTGAAATAAATTCTTGTTCCTTTCATAAATTTATTATCATTTAGAATA 
ATTCTTTGTAAAGATTTCATAGATTTCAGCCATCGTAGTTGGTATACTACAGAAATGACAGTGGGGAGAGACAGGAATA 
AAGTTAAAGTAGTGTGGATATAGAATCAGTACATTTAGTGACTTTTTAGGAATGGCAAATAAAGGATTATTGTAATTTC 
TGTTTTGGTTTCCTTGGAGGTTAATATTTCCTACTGAAATAGGGAAATCTGAAGGAAGAGCAAATTTCCACAGGAACGA 
CAAGAAGTTTGATTTTGGATTTGTGTGGTTTTGAGGTACTTTCTTGTACGTTTGGAGAAAGTATCTAACAGGGAATTCT 
GCTACTGAAACAAAGTAGAGTGAGAGGGAGGGGTAGACTTAGCTCCCCTGACCTTGTATGTATGGAGAAAGTATCTAAC 
AGCGAAGTCTGCTACTGAAACAAAGTAGAGAGAGAGGGAGGGGTAGACTTAGCTCCCCCTGACCTTGTATGTATCTCTT 
TTTCAATATTTATTTCTAAACTAGTTTGACAATGCTGCCTATGAACTTAAGCAGGTGCCTGAAATGATTGAAACGTCCT 
TGTCAGCAGGCAGTGTGTTTCACATGTTAAGTTCAGTAATGGTGAACTTAATGTCCTCTGCTATATTGACCTCCAAAGC 
CTTAGAGATTTGTGGCCTAAGAATTACACCAGATAGATTTTTATCTCAGCCCTTATTTTAGATAATAAACATATTTTTA 
ATTAGTAAGTTAATAATTAACATTTATAGAGCCTTAATGTGAGCCTGGCCCTGCTATATATTATTTATGTTTACCAACT 
XGCTTAGCTCTCACAATGATGCTATTTACTGATGAAGAGTTAAGTAACTTCTCAAGGCCCATGATGCATCCTGTTTTCA 
GGCATCAGGTGGTGAGGGTTTGTTCCAGCAGCCTCTGACATCTGGTTATATGAACCTGAGGCCACGAAGTGTAGCTCTC 
CCTGCCTCAGATTATATCTATAACTTTGGCTTGTACTTGTTCCTGGTTTGTTTCTTACTCTCTTGTTTTATTTAAGCTA 
CTGTTAGTGACTTAGTAATGTTTTCAGATAATTTCTATTCTGCAAAAGTTAAATTTAATTATATTCACTAATTATTCAT 
CCTATTAAAGAATTGAGACTTCCAGGAAGATGGAGTATACATAGCTTTCCCTATTCCTCCTGCTAAATACAACTAAAAA 
TCTTGGATATTTTATATATATGTGTGTATATATATTTATATATATATATGTATGTATATAGAGGAATACTCTGAAATAT 
GGAGAGAAGGCAGAAGGCAGACTAGCTTGGGGCCTTGGGACCAAAAGAAAAACATATTAATTGCTGTGTCACATGAGTT 
TCAATCAATTTAGATTCCTTACTCTAGGAATGATAATGACTTACTTGTTGCATATGTTGAGTAATGTTGTTTAAAACGA 
TGTTATTTATATAGAAATAGAGTATCTCTCCTTTTTTCTTTTCCTTTTTGAGACAGGGCCTTGXTCTGTTGCCCAGCCT 
GGAGTGCCCTGGGTTTTCTTTTTTTCTCATATATACCAGACTTGGAGCTTAAGAAATCAACAACATGGGCTGAGTGTGG 
TGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCATCAGGTCAGGAGTTCAAGAATAGCCTGG 
CCAATATAGTGAAACCCCATCTCTACTAAAAACACAAAAAATTAGCCAGGCATCGTGGCAGTGTCTGTAGTCCCAGCTA 
CTCAGGAGGCTGAGGCAGAACCATGTGAACCCGGGAGGTCGAGGATGCAGTGAGCCCAGATCATGCCATTACACTCCAG 
CCCAGGGGATAGTGTGAGACTCTGTCTCAAGAAAAAAAAAAAAAAAGAAATCAACAACACAAAAATACCAATGCATTAC 
ATGGTAAGCAAAAACATTCTTAACAAAAGCATGCTTTCTATAATTAAAGGACCAGAGAGGGTCAACCTAACAAGACAAA 
ACTTTTAGATAATAACCACCATATTCCAGGTAAATAACAGAAAAAGCATTGTGGACCCAGTCACATCTATACCTGCAAA 
AGCCATGTCGGGAGCTTAGGTTTTTACTTTTTTGAGATTCTGATGAAGTACCCCAATGTCCACACTGGGATAGTGTCAG 
AAAAGGCAAGGAGGGAACCAGGAGTTTTATCATCACTGAGCTCCATTTCTATTCTCAGTGTCAGTGGAGACCACATGGT 
AATTCTGGACTTCCAAAGCCATCTGGAAGTAATAGGGTGCTCTTTCTTCTCCTGACTGGGCTGGTGTCCGTGGAGGCCT 
AGACAATATTCAGGACCTTCACCACTGCCCTATGATAACAAGGCCACCCTCATTACAGTGTTCCAACTGGGAGTTGGAA 
CTCCTAGAATTCTCACCTTCACCCAGCAGTAATAAGGAGCCTCTTCCTAAGATGCTGAATGGGGAATCTGGGCTTTGCA 
TCCATGTGGAAATCATGAGGCAGTACCACCTGCCCCTTCACCTGCCAGAGAAGTGTCAGAGAAAGCCAATTAAAACAGA 
AGATTTAAATAAGAAATGGCATCTCTTAACATAATTTAAAAATGAACAGGTTTTAATAAATTATTCTTATACCAAGAAC 
TAGATCTCAAAATGAAGGAAAATTGCAATTAATAGATACCAACACTGAGATGACAGAGGTGTTAGAGTTATTTGACAAC 
AGTTTTAAAATAGTCATGATAAAAACGCTTCAATGAGCAAATCTGAACACCTTTAGAATGAATGAAAAAGTAGAGAACC 
TGAACAAGGAAAGAGAAGCCCTCAGCAAAGAAATAAAAGAGAAAAAGATGAGCCACGTGGAGTTTTAGAACTGAAAAAT 
ACAATAACTAAAAGAAAAAGCTTAGTGGATGGGCAGAATACAGGAGATAAAAAAATAATAAAATGGAAGACAGAAATTA 
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CCTAGCCTAAACAACAGAAAAAAAATAAATGGGAAAAACAAAACAAAACAAAACAAGAGCCTAATGGGCCCATGTAATT 

ATAACAAAAGATCTAGCATTCATGTCATCAGAGTACAGAAAGAGACGAGAAAGAGGGATGGGATGAAAAACTACTTGAA 

GAAGTAATGGTCCCAAACTTCCCAAATTTGGTAAAACACATAAACCTGAGTGAACCATAAACAGGATAAACCCAAAGAA 

ATTCATACCATTTCATAATTAAACTTTCAAAAATGAAAGACACAAAGAAAATCTTGAAAGCAGCCAGAGAAAAATTATT 

CCTTACTTATATAAGAAAATCAATGAAATGGCAGTAGATTTCTCATCAGAAACCATGGAGACCAGAAAGAAGTGACACA 

CATTTTTTTTTATGTGCTGAAAGATAAGAATTGTGACCTATACTGAGTGAAAACACCCTCTTTAGGAATGAAGAGGAAA 

TCAAGACATACTTAGATAAAAACAGATTATCACCAGGAGATCTGCTGTAAAAGAATGGCTAAAGGAAGTTAGCTAAGCA 

GAAAGGAAGTAACATAAAAAGGAACCTTGGAACATCAGGGAGGACAAAAGAACATGGTAAGCAAAAATATGTATAAATA 

CCATAGACTTTCCTTCTCCTGAGTTTTCTAAATTATGTTTGATGGTTGACAAAAATTATAACATTTTCTGGTGTGGTTC 

TAAGTGTATGTAGAGAAAATATTTAAGGGAATTATAAGTGTGGAGGGTTAAAGGGACGTTCAAAGAGGTAAGGTTTCTA 

TACTTCACTTTAAGTGATAAAATGACAAAACCAATAGACTTTGATACATTAAACAAATATGATGTAATACCTAGAGCAG 

CTACTAAAAAAGTTGTACAAACAAAA^GTAAAACAGTAGAGTTAAGCCCTAGCATACCAATTATTGCAGTAGCTGTAAA 

TAGTCCAAATGCACCAATTAAAAAACAGATTGTTACCTTTTTTTGTGGTAAGAAGACATAAAATCTATTCTCTTAGCAA 

AATTTCAGTATATGATGTAATATTATGAA.CTCCAGCCCTCATGCTAGTACATTACATCTCTAGAATTCTTTATCCTATA 

TAACTGCATTATGCTATGGTACACAGGATGGTTTCCTTGATTTCTTGTTTGGATAGATCATTATTGGTGTAAAGAAATG 

CAAATGCTGGTATGTTGGTTGTGTATTCTGCAGCCTTACTGAATTCATTTATTAATTCTAACAGATTTTTGTGGAATTT 

TGTATCATGTAATCTGCAACTAGGAATAATTTTACTTCTTCTTTTTTGATATGGATATATTTTTAAATCTGTTTCCTCT 

CTAGATGCTTTTGCTAGAACTTTCAGTATTATGTTGACTAGAAGTGGCGAGAGTGAGGATCCTTGTCTTGTACTGGCTT 

TTAGAGGAAAATCCGCTTTTCCCCATTGGATATGCTAATTTTCTTTTGTTTGACTGTAGTAATCATTTTATTATGTATA 

TGTATATAAAATATTGTTTTATATACCTTAAATGTATACAATTAAAAAATAAAAATAAAGGCACATGATGTAAAGGAAA 

AAACAAACAGAAGAAACTTAAAGCAAAACAAAGCAAAAAACAAAGACTGGCATTATGGAATAAAAAATATGACCTAACT 

ATATGCTGTCTAGAAGCAACTCACTTCAAATATAATGATATAGGCAAGTTCAAAATTAAAAAGATAAAAATGTATATCA 

TATAAATATTAATCACAGAAAAGCAGAAATAGTTATACTATCTGATAAGGTAGACCTCAGAGCAAAAAAAAAATACTAG 

TGACAAAGAGGTACATTATAAAATGGTGTTAAAAGAAAAACTTTAGACAAATTAAATTTAACAAGTTTAATCAAGCTAA 

GAATGATTCGCAAATTAAACAACCCCCAGAACCAGAATAGATTCAGAGCAACTCTGGCACTGCTGTGTAGTCAGAGAGA 

ATTTGTGGAAAGAAAAAAGAAAGTGATGTACAGAAAATAGAAATGGGATACTGAAACACCTGGATTGGTTACAGCTGGG 

TGTCTTATTTGAACAAGGTTTGAGTAGTTGGCTGTCTGTGAATGCTAAAGTATGGCTGCTGTGATTGGCTGAGACTCTG 

CTACTTACAAGAGTAGGTTGCTGTCTATTTACACACCCTGTTAGGTTACAGTTCACTATATACATATAAACCATCAGGC 

CTAACTTAAAATGTGTAAGGAGTCAGCTTTAGGCAAGTTTAATTAGGCATGGTAAAAGGGTCACTTCACCAAGAAAATT 

TAGCAATCTTAAATGCATATGCAGACAACAGAGCTGAAAATATCCAAGCAAAACCTGATGGAACTGAAAGGAGAAATAG 

ACAAATCTTCAATTACAGTTAAGACTCCAGCCCTTCTTTCTCAACAATTGATAGAACAACTAGGCTATAAGTCATCCAG 

GATATAGAAAAACTCAGCACCATCAACCAACTGGATCTAATCAACACTTAGAGAACATTCCTTTCAATAACAGCAAAAT 

ACACATTTTCCCCAAGTGTCTATAGAATTTATAACAATACAGATGATTAGGCCATGTAAAGAACCTCAACCAATTTCAA 

AACAATTAAATCATACAGAGTGTTTGTTCTTTGACCACAGTGGAATCAAACCAGAAATCAATAAGAGAAAGATAATAGA 

AAAATCTGTAAACATTTAGAAACTAAACAACAACAGACTTCTAAAAATCCATGGATTAAAGAGAAACTCTCAAGGGAAA 

TAAAAAAAAGTTAAGCTTAACAAAAGTACAAATGCACTATAAAATTTGTGGGACACAACTAAAGCCATGCCAAGAAAAA 

AATGTATAGTACCAAATACATACATTAAAAAAGAGAAAAAGACTCCATCAATAACCTAAACTTTTACCTCAAGAACCTA 

GAAAAAAGAAGGTAAAATTAAACCCAAAGCACACAGAAGAAAAGAATTGGTTTTGTAGGCTGACTGGGGAAAAATAATT 

TATACAACCTTGCTTCTGTTAAAAAAAAAAACATGAGTTCAAAAAACACATTGTGGCCTTCAAAATGCCAATACCCTAT 

TAAATTACCAGAAATTAAAATTAATAAATTGATTGATGGTTACTGTAATGATTAAGATAATGGTTACTTGTGGTGACCT 

TTTTTCCAATCATAACCAAACATATCTCTGGAAATGAGTCACTAAGGATGATGCAGCATCTTTCTTTCTCTTTTGATTA 

ATCAAAATTATATTAAATATATTTTATCTTATATTAAAGAACAGTTTAGTCATGAATTTAAGCTGGTGTTAGAGGATAG 

CTAAGTTGCTTGTCATAGTCATTTCCTTACTTATGTAATGAAGAGCAGAAAAATATTTTTACCAGTGGTTCTCAACCTT 

GGCTGGAAATCAGAATCACTTAGGGAGCTTAAAAATATACTGATGCCTGGGTCCCATCCAGCGAGATTCTGAATTGTTC 

TATGGCAGAAATTCTCAAAA.TACAGTATTAGCCTCTCAGCAGCAGCAGCAGCACTTGGAAACTTGTTAGAAATGCAAAT 

TCACAAGCCCCATCCCTGATCTAGCAATCTCTGTTTTAACAACTCCTTCAAGTGATTCTGAGGCAGCAGGTCTCAAGCT 

TTAATGTGCATGCACATCTCCCAGGGAATCTTAGGAAAATACAGATTTTAATTTGTGGTCTGGATATTACACACTGTCA 

CAGATGCTAATACTGCTGGTAGCAAAAATATAATTTGAATTACAAGGGTCCATAGGACATCTGGATATTTGCATTTTAA 

AAAATTTTCCAAGTGGGAATGCAGCCAAGGTGAAAACAACTGGTCTAGATAGCTTTATGGTACACTGCCAATAGCCCAA 

GCAATCTGAATGATCTCTGCTTGGTTTTCTGTACCTGAGGTTGTAGAGTCACTGAAGAGCACATACTTCTTGTTCTCTT 

TAAAGTGATAATCCGGCTGGACATGGTGGCTCATGCCTGTGATCCCAGCACTTTGGGAGGCTGAGGCGGGTGGATCACT 

TGAGGTCAGGAGTTCATGACCAGCCTGGCCAACATGGTGAAAACCTGTCTCTACTGAAAATACAAAAATTAGCTGGGCG 

TGGTGGCACATGCCGGTAATCTCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGTGGAAATTGC 

AGTGAGTCGAGATTGCACCACTGCACTCTGCACTCCAGCCTGGGTAGCAGAGCAAGACTCCGTCTCAAAACAACAACAA 

CAACAACAACAACAACAACGACAAGAACCAAACAAATAACAACAAAATAAAACCTAAAGTGATGATCACTGATTTTAAG 

TGGCTCCTTAGTTGCCTAAGAATCCCAGTTGTGATGGTTTTATCCCTTATTGTCTAGAACTAATGTTGAACACCCTGCT 

TTTTAACTTCATCTTGTTTTTCTCTACCCCCATCATCAATATTTGCCTGACTCACCATCTTTCAAGGTTTACCTCTTCA 

TACTCAGCTAAAAATTAGCTGATGAGATGCACAAATAATTCCAGTGTATCAGGAGAGGATCAGCTTCCTCCCTTTTAAG 

GTAACATGGATCCTTTCACCATCTCCTGATGCCCTGAGACCAATGTCTTGAGAGCATCACATCTTGTTTCATGCATTCT 

GACTGGGCATGCTCATCTATTCCAGTGTTCCCAAGAAACACTCATGTATTGATCACTCCGTGGCCAGGCCAGATCTCTC 
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CTTCCCTCTTTTCCACCCCAAATGGAACTTGTTGTTAGGATCTGT6GATTCTATCACTCTTGATTCCACCTACTTTTCA 
CCATTTTGCCTCTACTTCTCTGGTGCAGGTCTTCACCATCTCTTGCTTAATTGCTGCTACAGTGTCCTAACTAATTTCC 
CTGCCTTTAGTCTGTCTGTCCATCTCTAATCCACTTTCCATATGGCAGTGAGAATGTTTATTCTTGCCACTTCTTAGAT 
CTAAAACTCTTTAGTAGCTCTCCATTGCTCTCAGAATTGAGAGTCCTTATTATGACTTAAAAATTATTAATTATCTGGT 
GCTTGCTCACCTTCCAAGGATCTTCTTTTCACCTTGAACTGGATGCATTTTCCGTATGTACCATTTTCTCTGTAGGTTC 
TAAGCCTTTGAAGAGGTGATGCCTCTGCTTGGAGTGTCTTTCCATTCTCCCATTTGCCTAGTTCTTATTCTTTTTTTAT 
TTGCTAAGACACTACCTCTGAATAGATGACTTCCTTGACCCTGCCTCTCTCAAGGGTGAGTTACATGCCCTCTTCTTAT 
CCTTAGTGTTAAAATTACCACACTGACCTTCAGTTCCCTCTTTACTTGTTTATCTTCCTCAGTAGCTCCTTAAGAAGGG 
ATTATCTTCTTCACTCTGCCCTTAGCATCAAGCCTGATGTCTCTATTATAGTCTGTGCTAAATAATTATTAATAAACAA 
AATACCCAGTTAGTGTAAGGAAAGGAACCTGCCATGGTAAATAAGTGTGAGAGAGGTTTTGAGGTAGTCGTATAACTGT 
TAGAAATACACAAATCACATTATAGATAGTGGCTTCTCTGTTTATCACAGTGCTCAGTTTCTTGTTCCAGGATATTTAG 
AAAAAGTATACCTAAAATAAGCGGAGAAGTCATXAGGTTGAATGACATATTCCCTTCTGCCGAGGTATTATAATATAAT 
TTTTAAAGGGCCTCAGTTAACAATTAAATTCTTTATATCCTTGCAGCAGTTCTTTTTTTCTAGGTTTCATTTCCTTCCA 
GAACTAGATGAGGATTTTTGTCTAACTGATACAATTCCACGTTCTGAGTCCTTGCCTTCTCTCTCTTTCAGTTTCTGGG 
TTGTATGTGGTAGATTGCCCAGTCTATACCTAATCAGCACTAGGTTGGAGAAGAATAAACTGCCTTCATGTTGTGGAGC 
TGGCAGTCTTCTCTGTTGAGTGATAAACCAATGCCATTCTAAAAGATCTGCAGACCTGTGTGATCTCTTCTTCGAGGGA 
GCTGTAAGAACTAACTTTGATGGAAACACCAGTTTTAAAAGATTGCAGTTCATTTCCTACATGCATATTTGCCTAGGGA 
AATTTTGTAACATCAACTGAAGTTTACTAAATGAACAGCAAATGAATAAGTATACGGGTTGATGACAAACACTCCAGCC 
CAACATCTCTAGGGCCTTTGCCAATGTTTCACTAGAATTTTGGACCCTCAAGGTCATCTTAGTTTTACCATGTTCTCCT 
GATTTGTGTTGTATGGGGTCATCCTCTTTAGCAATCTGCAGAGCATAATTTTAATGCTGTCTCCCAGGTGGAGGGTTGA 
TGATCCCTTTATAGACCACATTCTAGCACAAATTAATGTCACTGTTTCTTCTGTAGGAGGAGCCTGGCACACTGAATAC 
CAGTGGAGTCTTGCTCTCTAGGCTTATCTTGGGAGCTAGTATGCTTATTCTTGTTTCTGTCCCTTTCCTTATGCACTGC 
CACAAAGGAATTGCTCTAGAATCCATTTCTTCTTCCTCATCTCCTCCGTTTCTTTGAATCTTATTTTGTAAAGTTCAAG 
CTTCATTTCCTGCAATTAGGGAATAGATCATGGTCTCTAGGTGCTTTGTCATTCTCAATACTGTGTGCCATTCTTTTGA 
ATTACTTCATGTTCCTTTGGAGCAGAGGTTGTATCTTTTACTTTATATGGAAAAGTATGGCTTAGTGCAGCGTGTAACT 
CAGACTAAGGCAATTTAAATGCTGTATTTCATTTGAAATGACACATGGAGCTGTTTTTACCACATTTCTCACTGTCTTA 
TCTGAAAACCAGATTAGCGCAGGGAAGTCTTGGAGCTATTAAAACCTTCTCCTCATATTTTCTCTGGCTTTCAGAATGA 
CTATATAGGGCCTTTTCTTTGGTGGGGATTACACCTCACTGGCTCTCATGTAACCAGTCAATTTTCCTCTCACTTATTA 
TGGGACTGTGAAAGAAAGAATTAGAAGGTGAAATTATAGGATTAATGTTAAAAGGAATTAGTTAGCTTCTTTGTTCCTT 
TAATTTCCAGTTACAAGAAAAGAATTAGATCAATTACATTTCTATGGGCTTGATCTCATGTAATAGTAGCTATTACCAA 
CAAAAATATAACCAAATTGGACTTTTAAGAATGTTCACAGCAGCATTGTTTATAATGGCAAAACATTAGTATCAACACA 
GGTGTCCAACCACAGGAAAACAGTTAGATAAAATGTAATTAAATCCTTATGATAAAATGTGACCATTAAAGTTGCTGTT 
TTTGAAGAATTTTTAATGTGTGAAAATGTGAAAATGTGCTGATGGTATCATCAGCACCTAGTACCAGTGCCTGGCATGT 
GAAAACAGCTTCCAATAAATAGATATGTAATAGCTTTATCATACCAGGAAAGGTGGCTATAGAAAATAATAGTAACCTC 
GTACTAAAATGAAGAGAACATCAACTTCCTCTCTGCTAGATGGCCACTATCTGCATCTTTTATTCTCTTGAGTATTCTG 
GAATCAGTAAAAATGGTGTTTTCAAAGAATCTTATCAGAAATTCAGCTACATCTTTGCTTGGCAATCTGAAGTTTTTGG 
AAAGAACGTATTTCAATAATAAAGAATGACATAGAAATTTTTACATGGTAAATATTTAAATAAAATATGACATTTTAAA 
TTTAAGTCCAGGGTTACTGTTTCAGAGCTGAATTCAGACATCTGAATGATAAGCGGAGATTTCATTGAGAAAATCTCTA 
CTTTATCATTCCTACTGGCTTTACTATGTCATGGAGAGCTCAAAATGTCATCACTGAATTAGTTTTCTAGCTGACTTCC 
TCCTGGTGGTGTTTTATATGTTAGTGACATTGATTTCTGGACTTTTCTTTTTCCCATAGGTCTTACCTCATTTATTTGA 
AATAGAATTGATTAAAATAACCTATAGAAATAAAAAGCAAAATAAAACAATAGAGATAAAGATGAAAAATGTGGTATAA 
TTTTTAAAAATTACCATTCTAGGTATATAGTCATAATTATGAAATATTATTCTGGTCTGAATGATACAAACTGCTCAGC 
TTTTATGCTTTAGAAGATATCATTATTAATAACTAATTTATTAGATTTGAACATTCAAGAGCAAAGAGATGTTACACCA 
ACGGGTTCCCTTGTCTCCTACTTTCTAGTTTATGTAACTGTAAATGAGTACCCTAGATTATCAGTTGCTTTTTGGGGAT 
ATGTTTTGTTATGATAAAAAGAAGCAGTTCGATCATGACATTTGCAGTTATCTTTCTTGCAGTGACCTTCTAGAAATGA 
CTCTTCACCTTCCTATCTCTTTCCCTGTCTTGGTTCATGGTATACTCATTCTTTCAATTGTGAAAGTAGAAAGTCAGCT 
GACTCTTTGATTCTTCTGTCTCCCTCTGAACCACTGACTTATGGCAATTTCCCTTTAGCATGTGTTCCGTATCTGGACC 
TTCATGTTCAGTCTCACTGTCTCTCCCCTGGTTCAAGTTCTCAGATAAAAACCGTTTGCCTTTAGTCTTCCCAAGCCTT 
TAGTCTTCCCCATTTCAATTCATCTCCTGTACTATCATAAGATAAATATTGATTTTGCTCTTTTTGTTTCTGCTTCCAG 
CTTTATTAAGATGTAAATGACAAATAAATATTGTGTATACTGATGGTATAAACGTGATGTTGTAATACATGTATACATT 
GTGAAATGATTAAACCAAGCAAATCAATATATTCATCATCTTACATATGTATAACTTTTTTGTGGTAAGAACATTTGAG 
ATCTACTCTTTTAGCAGTTTTTAAGTGTCCAATACATTTTATTAATTGCAGTCACCATGGTGTACAATAGATCCCTAGT 
TCTGGAGATTTTGCTATTTTCTTGCCCAAAAATTGTTAGTAGCTATTACCAACAAAAATATAACCAAATTGGTCTTTTA 
AGAATGTTCACAGCAGCATTGTTTATAATGGCAAAACATTAGTATCAACACAGGTGTCCAACCACAGGAAAACAGTTAG 
ATAAAATGTAATTAAATCCCTATGATAAAATGTGACCATTAAAGTTGCTGTTTTTGAAGAATTTTTAATGTGTGAAAAT 
GTGGAATGTAGCAGAGCCTAATACCATATAAATACAAAATACAAGAAACATTTATGTTGTTTTTTGTATTTTTTTGAGA 
CAGAGTCTTGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCACGATTTCGGCTCACTGCAACCTCTGCCTCCCGGGTTCAA 
GCGATTCTCCTACCTCGGCCTCCCGAGTAGCTGGGACTACAGGCATGTGCCACCACGCCCAGCTAATTTTTTAAAATAT 
TTTTAGTAGAGATGGGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGACTTCAGGTGATCCGCCCGCCTCGGCC 
TCCCAAAGTGCTGGAATTACAGGTGTGAGCCACCGCGCCCGGCCAAGAAATATTTATGTATATATGAATGTTAGCAGTG 
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GTTATTTCTGAGTGGCTCAATAACAGCAGATTTTTCTTTTTGCCTACACTTTTCAATTTTTCTACAATAAATTGCATTG 
TTTTTATAATCAGAAAAACTTCCTCTAATGATTGGTATCTGTAAGAAAGCTTGTAAGTTATTTAGTTTAGTTGGTCTTA 
ATATATTTTTGGATCATGGGCCTCTTTGAGGATCTGACAAATGACATGGAACTTCTCTCAGAAAAATGAACATCTGCCC 
ATAGACACAAAATATGGCATAGAACTTCAGTAGGATTTTGGGCCTCAGATCAAAGAGCTTTTTGATAGTAAGCACAATG 
CTCTCATTTAAGAGATGATGGTGGACCCAGAGGATCTGCCTGCTCTCCCACAGGAGGCTGGGAGCAGAGGCAAAACTAA 
TTCTTAGTACTTTAAGCTTTTGCCTTGAAACTAGGCTGTCCAGGAGACTTGAGATCACTTTGCAATGCCCTTCATTATG 
TGCTACTGAGGTACCTTCTGTAAGTTGCTAAGCCTGTGAGGTAGCCGTCCACACCCGAAGAGGGTCCTCCCTATGGTGG 
TTACTAATGTTATTCTTTGTAGTAGTGCCAAAGCTTTTCCTTTTGGTAAAGATAAGCTTTTATTGGAGAGACCTAGGGG 
AGTGGCTTCTAAGTCAGTGGTGGGTCCTAGAAGTAAGCAAATAAAATGTGCGCCTCCCATTACTGAATTTTGTATCTAT 
TACTTTCTTAAACATTTCCTCTCAGATTTGATGATTTTGTTGTAAACAGGCATGATGAAGGCTTTTTTTCTTGAGAATG 
TTTGTTTTCTTCCATCATCTGGCAGTTTTCCTTATATGACCTTGACTATGGTGGTAACAGGAATGAGGCATCTGTCTGC 
TCTAGAATTTTTCATTGTGCTTGGTGCTGTAGCGGTTCTCTCTACCTGGTGCCTGCACAGCCTGCATGATTAGGGCTTG 
GAAAGGTCTCATTTCCTCTGGTTTTAAGTGATTTTGTTCTTTCATAGCCTTAAGTTAGCTAGTAAGTGAGGGAAAAGTA 
CCACTACCAGCACCCCAGAGCCAGCCTTTGACTGGGAATGAACGTGGAAGAGTGCCCTTTCTTTGTCAGAAACTCCTAC 
AGCGCCCTGATAAATCTTGCCACAGACAGCAGATTTTACAAATAAAGGAGAAGTGTTTTCTTTGGTGCAAAAAAGACAG 

GCCCTGAATCAAAACAGAGGATTGAATCCCTGAATTGAGCAGAGGAATTGTGGAAAAGGTAAGGAAATGAACTTTTTTG 
ATGCCTCCAAGTACCAGCACTGGCCAAGGTGCTTTCATAGATGTAATATTGAATCCTAGGAAAACCCTGTGAAGTAGGT 
GGTGGTGGTCTTATTTTTACAGGTGAGGAAACTGAAGCCCAAAGCGTATTTTGCTGAAGTATACAGTTAGAGACAAAAC 
TGAGTATGTCTGCTTCCAGTCAAGCTCTTTCTCATCTATAACAAATAGGTTGTATGACAGCACATGGTTTTGAAGTGCT 
CTAATTATCTTTTATGTGTATGTGTTTCAAATATTTTTATTTATATACTATGATCTCATTAATAAAATTAGAAAATACA 
GAAAGATATAAACACACACACAACCCTCACATGAAACAGTTCTACTCCAACCACAGCCGCTTGTAGACCCTGATAGATA 
ATAACTGGCCCTGATGAAGATTTCCTCTCCTCTCTCATCTCTTTGCTTATATGCTGTTGTATATTTTCCAATCCTTTCC 
TCCCAATCATATTTCTAATGTAAATGTAACGGAAACACACGGACAGTTTTACGTCCTTATTCTATATGTATTGGCGATA 
ACTTTTTGCATAGCGCTTCATTCTGCACATAGTTTAGTGTTCCCCCACTGTCATCTTCATAAGATCTGCCTGATGAGAG 
GAAAAGCAGAAAGAGCACCATAGTCCCTGAACAATCTGGGCAGAAACACATGGGTTTGGGATAATACACGTGCACTTTT 
CTTCACTCCTCTACATCTGCTCAAGATGRAAATGGTTGGGACATTATCATTTTGTCCATAGCACAGGAGAACATAGTTA 
AGTCATXTGGTTGAGCCTGGAATGCAAGAGAAAATGTGTCTACTGACATTCTATTTCCACTTCACCGATAGCCCTGAGA 
AGACAGAAAGATGGGTATAACTTGGGTGTCTTCCTCCTGCTCTCTTAGAAATAAACTCTTGAAACTTATTGACTAGATT 

CAGGAAACAGAAGCCTGGAGATTGCCTAGTCTCCTGCCCTTTGCAGATTACCAGCAAGCATCCTCTCAGGCACAGACTG 
CCCAAGGGTGAAGCAGCAGCAGCCTGGAGAAGCTGCCAATGGTAATAGGATGCCAAGAAAGAAAAGTGAGCAAATTAGA 
AAGATGCCCACCAGCACTTATCTATTTGGAACCCAATCTTTTCTTTCTCTACAAAAATTTTAGATTGCCAGACTCTTGA 
ACTTCAAGGTTTCCTTCTTTATAAAAATTATATTAAAAAAGTACTCTCATTCCACTATCTATGTCTCTCCAGAGCCTGC 
TTTCATGGGGCTTTCCAATATCCTGCTGTGGGGAAGCAAACTGTTTGCACTTCTTGCAAGAGATTTAACTTATTTAATC 
AGTTTCCCTCTCTCTCTTTCTCCCTTGCATTTACTGATGATAAGATTGTGTTCAGGGTAGAAATTTGGCTGCCTGTTTG 

CTCAGCAAGCCCTGTGAGGCAAAGCACCTTCTTCCTTCTACTGTGGACAGCTGCTTCTCCCAAGCTGTCTGCCATCTCA 
GGAGGGACCAACGCTCTTTGCAGTTCTGTAGCTTCTGTCCTGTTCTTGTGAACTTATGTTCACTAATGTAAATGGGGCT 
TTATGTCTTTATTGACTTTGTAGTGAATACAATTGTCAGAGAGGCTGCTTCAAAGAATCACCTTGCTCTCCTCTGCCCT 
GACTCGGGGCTCAGCTTGGCAGGAGGTGTGATGTCTCAGAGCAAGTACAGCATTTTTTGAAGGAGCAAGGTGTTAATGG 
CAGGTGACTCTGGCCCCTTTTATGTGCTTGAGCTGTTTTGCCAGGTACAGAGTGGGAGTGGAACAGAAAAAGGGTTTTT 
TCTAGTCTAGGGTCCCACCAGCTAAGGCCTCCTGATTGAGCCATCTGTAATCCCAGGGTGGACCTTGAGGCAGCCTATA 
AATCATTCTCTGCTCTGCCACTGTGTCAGGTTAAGGCTTGGAATTAAGGTTCCAAGAGAGGTAAAAGGTAAAACCAAGA 
GCTCATCAGACAGCCTGACCACAAATTTCCCTCTCCATTGTGCTCCTGTGGGTGAGGTCTCCTAGCCAAATGACTTTCC 
TTATCTTGAGGACCAGGCCCAGTATCTGCTTATCCCTGAGGAGTGGGTTTTGGTTCCCTCACAGCCTGTGGAATTATTC 
AAACAAGCCAGTCACATCCTCTTGTGGGGACCAGGGCTACCTTGCCCTTCTGTTACTTCAAAACCAGCCTCACATAGGC 
CCTGCCTGTTCACCTTTCCTGAGTGTGGCCCCTGTGTGGCCTGTGTGGGGTGCATTGTCCTCCCCTGGGCTGTGAGTAG 
ATATGACTAGCGAACTGCTATTAATCTCCTCTGTTAAGGTTGAGTGTCATGTGGTTGGCCATCCCCATATTTCTAGGGT 
GGGAACTCCTCCCTCACCAATGGGGTAAAGAAGACACTGCATTCAGCTTTTCTAGCCTCCTAGCATGTATAACTATATT 
TCCACTTTTCAACCACTTGCCCTCTCTCGTGTAATACACTACAAAGAGAAGGAAACATGCCTGTAATTTTCATCATGAT 
ATCCTTGGTGTCCAGCACAGTGTTCCCTGGCACTTGATAAATATCTGTTGGATAAATGAATGAGTGAATTCCAAGGGTT 
CTTTCTGAGTAAAGATTCCACTAAATAGTTTCTCCTCTCACTTGCAAAATGTTGTCACTCCATAATCAGGGATGGAATG 
AGGGGTGTGAGCAGGGTGTGCACGTCACCTCTAACTTCTCCAGGTTCTTCCAACCTCAGAGGTGTCCCAAGCAAGCCAA 
AGAGAATAACAGATCCTTAGGATGTATCCCACACCCCCAGTTCAGTGCCATCTCAGTGTTAGATTGATGTACTTTTCTT 
GAGATAAACATTGACAGATGTCGCTGAATTTGGCAACCAACTGTACTTCACATCTTCTGAGACATTCTAGTCCACTTAC 
CCAGTACATGTGAAAGGACTTTAGTGCCTCCCTCTTTTGTTCTCTGGGCTATCTTCTCCAATTCTGATTTGTTGATGTA 
GATGGCTGTTACCAGCAACAATGAGAGCGTGGGGCCTGGGGAGGCAGAGAGCTTTCATTCTAGTGTTTTTGTGATTGTT 
TTGGCTATAGCTAGGCCAAGGTACTGTCCTATTCTGTTTGTATTGCAGTCAAATTAATCAACAGGCATTTTTTTCTCAG 
CCATCTTCAAGTCGTGTCAGGAAAAATTTGGCCTACATGAGGTTTAGGAAACTATCTTTTATTTCCCTTTATTTTCATG 
AACATTTGAGCTTGAGGAGAATGTGAGCATTTTTCAGATCATTGGGTCTTATAGTTTCAGGCTTCATATTTTGTGCATT 
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TCTGGTTTCTGGGGAATTGTTGCCTCATTTATCTTTTTGTCTCCTTTTCAGAAATCCCTTTTAGTTTATTATTTATTTT 
ATTATTTTTATTTTAGTTTATTATTTTTTCACATGTAGTGTCACTGGTATTTATTATTTTTAGTTTATTATTTTTTCAC 
ATGTAGTGATATTATTTTTATTTAGTTTATTATTTTTTCACATGTAGTGTCACTGGTATTAATTTTACTAATTTTTGCT 
TCTCAAAGCCAAGGACTTTGAGGAATTTTCTTTTCTTTCCAGGGTGCCTTATACAGTGCTCTGCTCATAATAGGTGTTT 
ATTTTTCATAATAGGTTTTCATTGCTTGATTTTTTGATAGCAGGAACCAGGTAGGTATGCCTCTATAAGGGTGAATGTT 
GTTCATAGGAGACAAAATAACAAAACTGGTGTCAGTTTGTTTGAGCTTACATTAAACGGGTTCACAAGGCCTCCTGAGC 
TCTGTGTATTGAAGCAACAGAAACCATGAAGCATTTTATTGCAAGAGCAATCAGGCAACTTCCCAGATGTTGCTAAACT 
CTGCTTTAACTGTTGTGTAGAGCTAGTTTTAACTGCATCTCCCACTGCTACTGGAGACAATGATTCTAGAGATGTTACT 
AATTGTCACTTGTTCTTTGCCTAGATTTCTTCTCTGCTCCTTGTGGCGTCACCCAGCCGCTAGACGGGCAATGGATTAG 
AATTTACATGGAGGCTGTGGTCACGGTTGTCTCAGGTGTTAAGGAACAAAGAAAAAGAGGTGCAGAAAGAATAAATCAA 
ATCATTATTTTAAAATGTCTTAGTTTCCAACCAGGCAATGGAATTTAAGGGAGATTCCCTGACGGTTACCCTAAGACAT 
CTGCTTTGGAGCGCTTAGCAGAACTCTCTCTGTGGGATGATTGGTCCTAAGCCTCATTAACAGAGGCTTTGCGGCTCCA 
TTGGAGGTTGGTGCAGCACAGGTGGGCGTTAGCACAGAGGTTTATAGGACCAAACCCACTTCAGCAACCAGCACTAATT 
GGCTCCCCAGGGAAGTCCCATGAGAAGCTGTCAATCGTGAAGACTGAGTTTTTGTTTATAATATGTAGTGATTTCTCCT 
TTGCTGCTCTTTTTCCTCCCCTATCCAAACTGCCTTTCCTTCTTGCACAAATAGGTGGTGGTTCCCAAAGTACAGATAA 
TTAGAAAGTTGAGGCAAACCTTACTTTGATTCCAACTGCATTTTTCTCCACTCTCTATTCTCCCTAACCCTTCCCCTAT 
CCCCACCCTTAGTGTGAAACAATACCCTGTCATATGGGAGGAACCCTCGCTGAGGTTGTGCTGACAAAGCTAGAAAGTA 
GTGTTGAAAAATAAATGTACATCATCAGTGCATTTTATGAAGTGATTTCTAGTTTCTGTAATGTGACTTCAATTATGCT 
GAAAATGGAGATCTTAGTCTCATCACGTACTTTTGTTAAATCATTGTATTTTAAGGTTAAGTCACAGGGCAGGAAACAC 
CTTCTCTGCAGGATATTGGGTGTAAAATAAAGAGAGGCTTTCTGTGTCCTGGGAATGTTCTGCTAAGAAGACAGTGATG 
ATAATAGTTACCACTGAATAAGTACTGACATGTGAGGAACTACCAGGATCCCTGCTTTACAGGAAGAAGCCGAGGCTCA 
GAAGTACACTTGTCTAAGGTCCCAGAACAAGTGTAAGTGTCAGGATTTGAACTTAAGTTTGCCTGATTCCAAAAGTTTC 
TGTTCTTAAAAGCTGTGTTTTGCTCATGTTTTGATTTATGTTTGCCCAAGGTCTTTTGGTCCAACTACAAAAATAATTT 
AAATTAGTTATCAGACCAAGCATTCTTTCCAGTGTTTGAGGGACGGGAGCAACTCAGGTGTAGTTGACTAACCATTCTA 
CATTGGTGTTATTTCGTGGGGTCAATTTCAGGGCCGTAATTCAGTCATAGTTATTGCCAAATCCAGGTGATAGTAGGCT 
TTGTGGGTGGTGAGGGTAGATTAGAAGGACTTTAGCTTGCTTATAATCTCCCCTGTTCTTTCTTACGCTGAGGTAGAAG 
GTTGGTGAAGAGACTAGAAAGACTTGGGGGTAAGTTCTCAAGTATTACACAAACTGAAATTTGGTTCTGTCAACTGCCT 
AGTTATGGGACATGATTAGTGCCAACAGGTCACAGGGGGATTTCACTTCCTCTGGTCAATATGATGCAGGATACAGGGT 
TGGGGGATGTTCAAGGAAATAACAAACTGCAGAAACATCATTTTTATCTGTTTCATGCACACTTGTGGCCCAGGAGATT 
GGTAATTTCTTCTTTCTGATAATACTTAATTGAAGAGACTTTTATTTTTGACTAGTACTTACAGGAGGACTTAAGCCCG 
ATCAATGCAAATTGATTTTTTTAAAAAATCATTAAAATTTAAACCTTGGGCATTATCTTTAGGTTGTAAGTGCTAAACT 
CAGCCCACCTCTTTCTTTCATTATGAGCAAAAGTAATCAAAGACCATCAGTGCTAATTAATTCAGATAAGCCAAAAACA 
TACATATTCTTATTTTAAATGAAAGAAATGTTAGTGTTGTGATTGTTTTTATATTATTTTAATTAAAAGTTAAATGGAA 
TAGAAAGGTACCAATTTAATTACATATTGAAATTCCTCTAAAGCCTTCTCAGAAGTACTTCCTTTTAGTTGCAGATTAC 
AAAAAGAGATGTAGGGGGAAGATATAAGGGAGAAGGAGAATCAGTTCAAATTGTTTTCAGGTCTGATTTGGCGTAGGAA 
AATTGATTCTGAAAATCTAAGTTTGGAAAATTAACTAAAGCAACTCTTCTCAAACATAACCTGGTCAGTGATTACCATC 
CAAACATTCAAGGTTGTTTCTAATTTGATCAAGAAATGGTATGGAACAATGCACATGTAATCTAAACCATATTTTAGCT 
GTAATTTTTACCTTCTCCTATTGTATCCTATGTTCAATAAAATAAATATCTCTAGCAAAGAATTCAATATAATAATGTT 
TCCAGTCTTCCTTCATTTTTATGTCTTCCCATAGGGTAGACAAAATTCCAGTAAACAATAAAATGATCAAAATATGAGA 
AAAATAAGGAGAATGAGAGACAGTCTCTGGGTGGCATATAAACAGGATGGCCATCCTCTGACTCACAGGCTGTCTTGTA 
AGGTTGGCAATGACTTTGAAATTTTATCAAGTCTATCXCTTTTCCTTTTGGCAAGACTATTCTTATACCTTTCCCAGTA 
GATGTTAATCTATCCTGTTTTTAAATGAAACTTCTAGTACAGAAGACACATGGTCCCTTAGGAACTCATTGTGAAATTA 
GAGGGTTTTCAGAGAAGGACTCTGTTGTTTATTTTGATTGTTCATCTTCTCCATAGGGATGATCAACTTTATATAAACA 
GCGCTGCATCCATGTAAAGTCATTTTACATGGCACTTGAGCAGATTGACAGATATTTAGAGAACATGACCGCCTTAGGG 
AACAATTAGTTCAGTCCCTTAATTGTGACTGGTTGGTCTTCTCTCTTCCAGATTGAGATTATAAGTTTCTTTTATTATA 
AATTCATGTTGTGTTGTTGACTTATATTCACTTTAGACCTTCATATTTTTTGCCTACTCTTTGCATTGCTAGTATTCCC 
CTGCTCTGTGTTAAAATATGCTGGTTCTGTCAGTTAATATCCAAAATATGTGATTTTTTTAAAAAATAAAAAGTGTGAC 
AGGGTCTATGATGTATAGGACATAGGATTAGCATGGATATGACTCAGTATCCTGGGCTCCAACCATGATTCTGTCACAG 
CTACTGGTATGACTTTGGGCGGGTAATTTACTGAGCTCAGAGGCCTCTGAGCCTCAGTTTATCACTATCAGATGTGTGG 
CCAGATTCAGAGCAGCTTTTTCCAATGGGTTTTCCATGGGATGTTAACAGATATAACATGAAAAATGGTCCCATTTAAA 
AATAGGTGGTGGTGGTTGGGAGGGGATGGGGAGGCAAAGATTAAATGAACCTAAATAGATTTCTTTGCTGAAGCATGTG 
AGTCTTTCACATATTTTGGCTTAAAAAAAAAAGAATTGTAAATCTTCAGATCTTTAAGAGGCGTTTCCTGAAAGTATAC 
AACTATAGTTCCTTTTTTTTTCTCTTTTTAATGCTTTAGTGCCGCTAACCCTTGACCAGGCTCATCTGCAAAGCAGAAG 
TAGCCACTTTCCTTGGTGCCCATCCCAGAAATACAGTAAAACACCGAGGAGGTCACTCAGGGCTCTTGACTGTGGATGA 
GTTTATGCATTCCACGTGTACCTTTCTGCATCATGAACTCTTTGAGGGCAGGAGCCTTTCCTTATTTGCCTTGTGTAAA 
GAGGGTCTATTCCTGTGCTTATACCTGGAAGATGTGTAGAATGAGTCAAACTGTCCATAAGTGGAAGGCACTGCCTTGA 
AAGTTTTCAGCTTCCCTATCACAGAAAATGTTATTATAGAGTGAATTTTTGAAATGAGTGGAAACTGTAGTCAAGATGA 
TATCTATGATCAGGAATCTGTGAGTTTCTAAGGTTATAAAGATAACATAAGAATAAAATTACTCATAGATAACCACAGG 
TAGGTTAAAAAAGGGCAGAGTACAGCTTTGCAGGTGGTTCTTACTGGCTTCTTTCTTTGGTCTCGATAAATTTGCCTAT 
TACCTTGATTCTGTCTGATAATGTGAAATTATTAATTGGAGAAGTTTGTCCAGATTACCAATATATGAGGAATGGACAA 
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AATGCCACGACATTTTCTTCATCGTTCACCTTGTACAATGCCACTGTGTACATACAAATTCAATTCATTAAATTTATGA 
TGAGTTTGTTTTTCTACTTTGCTGTTCCATTACCTGTTGTATTTCTTATAAGCTTCTGGAAAGCATAAAATATGTCTTA 
TATACATTTATTTCTCCATTGATACCTAGTGTTTTATAATTATAGGAAGAACTCAATAAATGTTGAAAAATAAAAAGAT 
GACTATAGTGGCTCAGACATTTTTTCCAATTTAGCATCTGAAGATAGAGATAGTAAATATGATGAGCTTATATGTAGCA 
GAAATTAATGTTTTGAAAGTAGGGGAAAAAACCCTATCATTTCACTACCAAAGAATAGCCATTGTTAAGACTTCAGGTT 
ATTTCTCTCTAGACATATTTCCTGCAAAGATAATTTTTATGTATAGTTGTAATCATATTGTATATATAATTTTGTGTCC 
TGATTTTTTTCATTTGAAACTATGTTATAGAAAGTGTTTATGATAGTTATATTTGCTCTTTTGTATATAGGAAATATTT 
TTACAATAAAATTTTTAAAATCATAGAAGTCTTAAGTAATATAGTTTTCACTAACAGAATTTTTAATTGTTTCTGCATG 
GTTTCCTTAAACATTTATTATTTTATTATTATGTTTCTTATGAGGTTTTGCCTTCATTATTTATTTATTTATATGCAAG 
AGCTGGAGTAGACATTTTTAAACAGGAATATTTTTATATTTTTCCTTTTGAATATTTTCAAAGCATCAAACACTTATTG 
GCAAACTGCTTTTCAAAAGTATGTGTCAATATTTGCTATATCAAACAATGTATGAACATTCCAAATTCATTGCAAGTTC 
ACCAGCAAAGAACATTTTTTTTACTTTTTAAAATATTGACTGATTTTAATGGGAAAATGCTTTATTATTTTGTTTAATT 
TCTGAGGGTATTTTTTGGTCTTATTACTGAGGTCAAATCTTTTCTCATACTTGTCATTTTTGTTCTTTTGTGAATGGTC 
CATTTATGTCTTTCTATTTATTTTTCTTATTGAATTGTATGAATGCTTCATTCCATAAAACATGCTATTTCCTGCAGGG 
ACTGTATATTCACACACCACTGCATTGCTGATGCCCAAGGATAGTGTATGAAACAGGGTAAAATCACCATCGGCAGGCA 
GCTGGAGTAGCTTGTTCTGTGGACTGTTTTGCAATGCAATAATGAGGAGGGAGCTGAGTTACTAAACAGTCCCCTCTTT 

TATTATTAGATAGGTCCAGAAATTGCTGGTACGTTGGGGCTGTGGGCACATTTGGTTTATGTTGCTTTCCTAGATGTTA 
AGTGTCGCAACAGCTCGCTATGGTTTGCTCCTCACTTGAGCAAATTGATAACAGCTTGTCTGTGACTCCTTAAGAATAA 
TGAGAATCAACCTCATTTTAGGAGAGGGGACAGATTGTGTCTGTACTTGGCATCCTTCTGCAGACATCCTTCTGCAGCT 
GGGATTGCTTGAGACACTTCACAGAGTTGAGGACTCATATTGACAGAGAAATGTCCATTTTGTCTGAGGAGCTGCTGAA 
TCTGTCAGCATCTACTGGCAGAAGTGCTTTCTCTAGCATGACTTCACCTCTCAAATCCCTGGATGTAACAAAAGTCAAT 
ATAAGATCTCTGCAGTCTATTTCAGTCCTTTGTCATTTTATCAGATAACTAAATGCTAAATGCCTTCAGATACATCATA 
AGCTAAGGGCTCCTTTGAAAACAGGACAGACACTTTACAAACTACATCAAAGCATGCAGATAGTTTTATTTTTAATACT 
TTTTTTGTCTTGCATGAAATACTTGAAAATAGTTCAGATATCGCCGCTGCCACAAAAATTGTCCTATAGCAAAGAAAAT 
AATAGCTCTTTTACCTTAATAGCGAAAGTTTTGTGTAGAAATGATTTGAGGATAGAAGAGGTTTTTCCAAATATGATTT 
TGTTGTGTTTTCTTTTTTCTCTTTCTCTCTTTCTTTTCTTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTCTTTCTT 
TCTTTCATTCATTCTTTCTTTCTTTCTTTTTCTTTCTTTGACTCTATAATAACTTCTTATTACATGCAGAAGTAAATCT 
TAATTCTTTTTGGCCATCTTTTCTGTGTGAATTTTATTTTATTTTAAAAATAGCTTTATTGAGATATCCTTGACATATA 
CAAATTGTATATATTTAAAGTGTACAACTTGATGTTTTATTCTATGTATTTATTATGAAATGATTACATTCCAGCTAAT 
TAACATATCTATCACTTCTACATAGTTACCATGTGGGTGCATGTGTGTATGTGTGTGTAGATATACGTATGTGAAATTC 
AACATGAATTTTGGATTCTATAATATTGTTAAACACTTTAGAAATAAACTTTCTTGTCTCTACCTCAGTATGTTTGCAC 
ATACATTCTTCCCAAGAAGCAAACCCATTCTTGTTTGTCAGTGGAGGCTTTACTTCTTTCGACATTTGCCTCCTCAATT 
TTCTTCTTCAGTTCTGTCTCCTCCACATGATGTCAGCTCACATATTCAAAATATGTTGCCTTACAAATCCTCTTGGGTA 
TGTCTATGTATTATTTCCTTAAGGTAGGACTAATTTTACATTCTTTATGTTTTCCAGTGTGTTGACTAGAAATTTTTTT 
TATGCAATGTGTTTCTAATAAATGCAGTTGTTTGATTCTCTTTCGTTCTAAAACATTCATGAGATTCAAATTGTGATCA 
TATTTCCAGGTAATTGAAGGACACATGAGTTTAGGGTTATTGATTTCATATTTTAAACAAAATCACAAATTAAGGATTT 
ATAAAATAAAATAGATTGTGATTATATTTTTTGXTTGTCCCTTAATCTTTAAATAAATAAGTGGTTTCACAAAATTTTC 
TTTTAAAGATATTTTAAAACCTCTGATGAGGCCATGCTTAAAAATAATTAAACCCATTATAAAGTAGTGGTACTGATGG 
TGATGTTTGAAGTAATATCTTTGAGTTTGGGGATTATGTGATTTTGGAACTCTGCATGTAGACCAACTTCTGGCAACAG 
TTTGGAATAGAGAGGACAACTTTGGCCACCTGGAGCAACAGCAAAATCTGATGGTGATAACTCTCAAGAGAGTCCATAT 
AAGGCTTAGTAAAGATACATGGAGGAATTGTATGCATCTGATTTTTATTTGTAAAATTAAATTCTGAGATTCCAAATGC 
AATACTGAAATTGTGAGCTCTTTCTTTGACAACAAATGTGTCCAGGGAGATGATGAGCTTGTTAAACATCAAGGTTATA 
ATTCAAATGACACCATCAAGTTGAAGAAATGTAAAAAGATATACAGACACAATGTTTGAGGAATCATTTGCCAGTGTTA 
CATTGGAAAATATGTTGCATAGTGTTTTCTTAAGCTTATTCCTTTGTTGTTGTTGTTGTTGTTGTTGTGGAGATAGAGT 
CTCACTATGTTTCCCAGGCTGGTCTCAAACTCCTGGAGCTAAGTGATCTTCCCACCTTGGATTAAAGGTGTGAGCCACT 
GCACCTGGCCATACTTACTTTTGAGTAGTTGGTGATAATGATGATGTTGATAGAGAGTAATTAAGTATGAATGAGTTAT 
TTACTTCTTATAACAATATACTATGTTATACTTATGTCCATTTATAAATGGGAAAATTGAGGCTCATAGAGAAGATGTG 
AGTTGCCCTAGGTTATATAGCTAGTAAGCTGCAGTTAGGATTTGAACCCACTTCTCACTGAGTCCAAAGACCAATATTT 
TGAGATACTGAAAAGTTTTTTAGGATATAATAAATGAGTCATGAATAGTTACTGTGACATATAAAAGAGGGATTCCTTG 
TGTATTCTGAGAAGTTCCAATGAGTTAGTAGTGTTGGTCAAGTCGCCTCTTGGTATAATGTTAACATTTCTGGTTAAAC 
CCTGAACTCTGCAGCCATCAAGAAATTATAGCCCAAGAACAAAGGGATCATAGGTAGTCTCCCACATAGTGATGTCTGT 
CCTTTGACAAACATCAGTGTCTTCACTTTGACAATGGTACGTTTTCTTTTGCTTATCATCCCTGGTTAAATCTTTTTCT 
AATCTCAGCTGAATGGGTTGAACAATGATAGTCATTTTCATCCCTTGATATGAAGAGATGGTTACTAAACTCAAAGCAA 
GAAAAAGTGTAAATATGACACTTCTGAGCCGGGGAAGCAAAGTGTAAACTGAGGCAGCAGTATTCTTCTTTATGAAGTA 
TTTAAGCCATGATGCTATTTTTCAGTGTATTTGCTATGAGAATGAGAGTACTTGCTAATGAACACTCTCATTGTATATT 
AATAGCTGTATTAATTGAGCATTTATTATATGCCAGGTACAGCACTTAGGGCTAACTGCATGCTTTCTCATTTAATTTT 
TACAATGACCTTATGATGTATATACCATTAATATTCTCATGTCATAGATTAGCAACCTGAGGCACAGAAAGGGTAAATC 
ACTTTCTAAGATTACACATTTTATTACTGGCTTAATCAGATGATGTCTAAGTATCATGATGACATAGTCTGCGCTATTA 
ACAACTCTCTCCTGCTTTTTGCACTTTAAGCATTCTACATGATTTTTACACACGATTTTGCTCATGGTTTACCTAGATG 
ATTTTGAAACTCAATCAAGTTATGGCTACAGGATTATATGAAGGGACACCATAAAAACCCTGTCTATTAATTGCTGTTG 
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GCTTTGCTTTAGCAGAAGACACATTGGATTGGGCATCAGGGCAAATGGATTCTGGCAAAAGATATGCTCTTGGAACCAC 
TTCTTTCAGCTATTAAGTGGAATGAATAATGCTTCACTTGCTTAAAGGCAGGGGCTGGACAAGATAGCATCTTTGACTG 
AATATGAACAGAACAACGTATTTCTAATTGTGTTCTTTAGGGGCCAGGGTTGCTGGCATAAGCATGAATTGAGCATCTT 
AAAAGGTGTCATGAAACCATGAAGGAAAGAAATCTCTTGCCTCTTGGTATAATGTGAACATCTCTGATTGAACCCTGGA 
CTCTGCAGCCAACAAGGGACTACAGCCCAAGAACAAAGGGATCATAAGTAGTCTCCCACATAGCAATGCCTCTCCTTTG 
AGAAACATCAGTGTCTTCACTTTGACAGTGCTACATTATCTTTTGGTTATCATCCCTAGCTAAAAATAATTTTAGAAGG 
GCATAGAAAGAAGAGGTATATCTAAGATACTGTCTTCTAAGTACCAAGGTTGATTGATGATTCTTTTCAGAAACAAGAA 
ACTTTCTTAAAGTATAATATGTTGATGGCTTTGTTGAGTTAGCAATTTATCACACCACATAGTTCTGTGGGTAATTTAT 
CATTGAATCAGGTTCCCTTTACTCTGTCCCAATATTATAGGTTAATCTGGGACATGTAGTTTCTGAAATACCGACAGTC 
CCATTTTGAATTATTATTTTAGAAGCTGTGAAGACATTTAGCTCCTTTTGATTTCATACTCTTGACTTTAGTACTCATT 
GTAGACATGAGAAGTATGTGGCATTGTGTGAGCATCTGTAAAGATTGTAAATGATATTAATTAAGTTGGCTGTGCTTTT 
TCTCCTCACAATGGATTCTTTTGTTAGGCTGGTAATAATCGCGTTTTTGGTAAAAACACCTCATGGAATTTTTTTCCTT 
TCTCATAAAATAGCTGTTTACTGTAAAATTGAGATAGCCTCTCAAGTCTGGAACACCTTTCAATTCATCAAAAAGGGAC 
AACCTAATATTCCAAAGAAGACTCAATCCTTTTAACACACATACATTTTAGGGCCAGTCAAGAGAAGTGGCCTGTTCTG 
TAGGAAAACATTTCTTGGCACATTATTATTTTAAGTGATTGCAGGAGACCACAGAGGGAGAGAAAAGAGACAACAACAA 
CTTCTAGCATGCCTGGGGGATGACTTGCTCTTTCATATTTGTGGAACCCTATGTCAAGAGAGAAAACATCTAAAAATAA 
AAACGCATTTACTCAGATTCTCTAGGGCAAGGTGCAAAGAGCCTGTGCTGTAGGAGCTCAGATCAAAAATTAAATGGTT 
GAAft.CCTGCAGAGCAACTGCCGTCAGCAGAACCGTGGGCTCCTTCTGGTTGATTTTGTGCCATTCAGTTAGTTTCCATA 
AATTGGCCTTGGGTACTGATGTTCTTTGGTCTTTTTTGTGCTGTCCATAACTAATAGTGACCGTTGCTGGTAAATTGTT 
TCTTCAGTCCAGTGATTATTGGCCTTTCAAAGCATTGACTTCCTCCACCAATGTATACAGTCACCAAATGGGATCTGGT 
TTGTTCAACATTCTAGTCAAGTTCCAAGTGGTAGGAATCAAAATTCCACTCTAGTTTATGTGTATTATTCCTATAGCTC 
TTCCCTCGAGATGTGGCATGGGATGGAAAATGGAGCCTATGTGTGGTATAGGCACTACTTAAAATTTATCAATAGAGAG 
GGATCCATGAGGAGGAGGAAACAAGCCAAAGAGATTGGGCAGGCTAATTTTCTTCTAGACAGTTCCTGCTCTCTTGGAT 
TTTACTCCAATTCCCCACTCTTTCCATAGGAGTAAAAGTCTTAAAACTTGAACTAATGTTGAATTTTAATCCTGAATGG 
TGTAGCATCCTTCATTTCTATCCGTCTCATTATCAGCCCATACCCCTGCCATTGCCACTACCATATTTTCAAATGTCTT 
TCAACTCTCCAAAACCTACTGACCCTAGTTTATCATGCATTTGAAAGGCTCCCCACTTTTTGTAGAACTTCAGGTATTT 
TAAAACATATTTAGAAAGACTCTAAATAAACTGGAGTGAGTCTATAGCTAATGTTTGACCAAAAAAAAAAAAAAAAGTA 
AIULRAGTGTGCTGTGAAATTTTGAATATTAATTGTGCCAATTGGAATGGCATTTTTAAAAAGAAACTATTTCATCCATA 
AATGATAAATATATATTTCTTTGTTTAAAAAGTACATTAATGCAAAATTCTCCACCCCCATGTATTTTTAGCTTACATA 
TCCATCTAACCTAAATACAGTCATGCATCACTTAATGAGAGGCATACAATCTGAGAAATATATCATTAGGCAATTTTGT 
CATTGTGCAAACATTGTAGAGTGTACTTAGATACACCTGGGTGGTATAGCTTAGTATACACCTAGGTTATATGGTATAT 
TCTATTGCTCCTAGACTACAAACCTGTACAGCTTGCTACTGCACTGAACACTGTGGGCAATTGTAA.CACAATGGCAAGC 
ATTTTTGTATCTAAGCATATGTAAACACAGAAAAAGCACAGTAAAAATACAAAATAAAAGAGGAAAAAAAGTGACCTCT 
GTATAGGACACTTACCATGAATGAAGCTTGCAGGAGTAGAAGCTGCTCTGAGTGAGTGAGTGGTGAATGAATATAAAGG 
CCCAGAACATTACTATACACTACTATAGACTTTATAAACACTGTACACTTAACGGTACACTAAATTTACAAAAATATCT 
TTTTTACCATTCGGCCCAGCAATCCTATTACTGAGTATATACCCAAAGGAATATAAATCATTCTATTATATCATAAAGA 
CACAGGTAGTCATATGTTCATTGTAGCACTATTCATAATAGCAAAGATATGGAATCAACCTAAATGCCCATCGATAATA 
GTAGATTGGATAAATAAAAAGTGGTACATATACACCATGGAATACTATGCAGCCATACAAAAGAATGAGATCATGTCCT 
TTGCGGGAATATAGATGGAGCTGGAAGCCATTATCCTTAACAAACTAATGCAGAAACGGAAAACCAAATACTGCATGTT 
CTCACTTACAAGTGGGAGCTAAATGATGAGAACACATGGACTCATAGAGGAGAACAACAAACACTGGGGCCGACTAGAA 
GATGGACAGTGGGAAGGGGGAGAGGATCAGGAAAATAACCAGCAGGTACCAGGCTTAATGCCTGGTGATGAAATAATCT 
GTACACCAAACCCCCATGACATGAGTCTACTTATATAACAAACCTGCACATGTACCCCTAAACTTAAAAGTTAAGAAAA 
TTTCTTTCTTCAATAAAAAATTAATAGCTAATTTTTATCTTTAACAATTTTGACTCCTGTAATAACACTACTTAAAACG 
TAAAGCACCATATAGCTGTACAAAAATATTTCCTTTCTCTTTCCTTTCTCTGTATCCTTATTATATAAGCTTCTTATTA 
AAAAATGTCTAGTTATCTCTTTTATTTTTTGAACTTTTTTCTTAACAACTAAGATACAAATACACATATTAGTCTAGGC 
CTACATAGAGTCAGTATCAACAATATCACTGTCTTTCACCTTCATACCCTGTCTTACTGAAGATTTTCAGGGGCAATAA 

TACAGTTAACTATTTTTTTAATAAGTAGAAGGACCACACTCTAAAGTAATGATAAAAAGTATAGTAAACACATAAATTA 
GTAACCATTATTTGTTATTGTTATCATGTATTATGTAGTACACATAATTGTGTGTGCTCTAATTTATATGAATGACAGC 
ACAGTAGGTTTTTTATGCCAACATTGCTACAAACATATAAGTACTGCTTTCCATTATGACATTACTATGCCTATGGTAT 
ATTAATAACTAGGCTATAGGAATTTTTCAGCTTCGTTATAATCTAATGGGACCACTGTAGTATGTGGTCCATTGTTGAC 
CTAAATGTCATTATATGGCACATGATTATACTTGAAAATAATCAAAGTTATCAGATAGAGAAGGCTTAGGGATGCAGAA 
CCATCTTTACAAGTTTTTGCTGCTTTGAGACAAATCCAACCCCGACTATTACCAGCTTAGAGACACCTCCTAGCTGCCT 
CTAGAGATGTATATCATCTTTGATCAGGGACTGGGGACCTAAAACAGGAACAATAGCATAGCATGCTTTTATGTGCAAT 
GAATTTTCAAATATTAAAAAAAACCTTCAATATTGTTGTTATATTATCTGCACAGTATTAGGAAAAATGAGTAATAACT 
TATAAGTGAAAAAATACCTATGCTGCAAAAAACTCTTTTAATGTTGACTCCAGTTTCAGCAGAATAAATTTGTCTGATG 
ATAGCCCCAGTGTCTACAGAAAATATACATTTTCTATTACTGGGGTTACAGTGTATGTAGAAGCACTGTGAGAAACCTT 
GACATTTTGGCAGAAAAGGATTTTTAACAATAAAATTCAAGAAAAGGTCATATTAGTAGAAATTTTGGTAGTCATTTTA 
AATGTCTCCCACATTATATGGCATCATAAATGCATTTAATATCAGATTGAATTATGGCTGTAATCTTTAGCCTTAGTAG 
TCTGAACATCATTTCATACCTAGCTTAATATCCTGGAATGTTATGTGTGGTTTCTGCTTTATTTAAAATAGAGGAGTGA 
CAAGGGTGATGAATACATTTTATTTCTGTTTTCTCATCCCATTTTCTATTGCAAATGAATTTTTTTTCAGAAGTAGGTA 
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TGCCTACCTGTATCTTTGCAAAATGCATTTTCAGAAAATAGGTTTGGAATATTCATTTAAATCCTATTTCTTGTGACCC 
AATGTAAACTCACTGCTGTTAAATCTAAAGTGTGTGAGTTCTTACAGCTGAGCAGTAATTCTACTGACATTTTAATGTC 
ATGTCCTCTCCTTAGCAGCCTGTTTGCATATTGCATGCAGGCTACATGTTAGGATTTTTTAAAACATGAGGTGTCTTGG 
AAAATGATTTTGACACAACTTGTCCTCTTGGACCAACTGTATTTTATAAACATTTTAATGCTTTACTCTTGAATGATCC 
ATTTCACTAAGAGTCAGAAAACTGAGTTTCTGTCATGCCATGGTGACATGATGCTGACATTGCTGAGCTAGTTACTTAT 
TCCTTTTACCTAAATGTTTAATAGAACACACCCAGCCCTGTGTGGGCATGAGAGGGAAATGGGCCCAGAAGTTGCAGTG 
GTTGCATTCACAAGCCATTAAGGTGTGGTCAGTTTCTGCCTAAAGCATTGTACCTCCCTTAGACAACTTCCTCTTTGGG 
GAGTTGCAATATCTAGAAACTTCAGAGGAAGGGGTCCAGCTGCAGGGATATGGTTAAAAGTTTTTTCAGAGGAGCCACT 
TTGCATGGCAGTGGGCCATTTCCTGCTATCACTCAGGCCCAGCCTACCCACAAGTTACAGTCTTTGGCAAGAAACAGAA 
GGAAACAGTGGTGGCTCTTGGAGCCACATGCTCAATTTTTGATGGTGCTCTTTGCGCAGTGAATGCCAGCTGCTCCTCA 
ATCAGGTATGCTGCTGTTGTTCTGAGAGTGATTAGGAACAAAAGGGATGATGCAGATGTGTCAGGCTATGGGAAGTGCA 
AATGTATATTTTTGGAGCACTGAATGTAAAGAGATTTAGAAGTTTCCTGTTGGAAAGCAGGCTATCGAAGCAGGCAGGC 
AAAATGATTTTGACACCAATACCAACCAAGGGCAAGAAGTGGAAGCTTGGAAATATACTTGTTTGGGAATAAGAAATTG 
ATAAGACAAATATACTTTTTAAAAAGAAAGATAAGAGAGGTCATGAAAGAATTGTGAAGGTCCAGTCTGTCCTATTTCC 
TTTGCTACCACCTGAGTCTGTTACCATGGTCTCACTCTTGCATGAAAGCAGTCATCTCCTACCTAAGCCCCTTCTGTTC 
ATCTTGCTCCTTGGAGGCTGGCCTCCACATCCTTGAAAATACAAGTCTGATTTTGCCTCTCCTCTGCCCAAACCTGCCA 
ACAGCTTCCCAACTCATGAGGAGTGAGATCAAATGTCTTGCCATGGCTGACATGGCATTCTTGGGCCTGGCCCTGACCT 
TCTCTGTCCTTATCTTGCACCACTCTTACTGTCACTCGCTCCCTTCAGGTCCCTCTGTTTCCTTGCTGCTCTTTTATAT 
GCCATCCCTCCTCAGGGCCTTTCCACCTTCATTTCTGATTAGAATATTCTTCCCCCAGATATCCGTATTACACACTTTC 
TCACTCCATTATCATCTGTTCAAATAGCACTTAAAAAGAGAGGTTCTGTGGCCATGCTATCTAAAATAGCACACTCACA 
TGCACCCATGACTTTCTCTCCACTTACCCTATCTTCTTCACAGCACGTAGCACCACCTGTCATATTCTATCAAGTTGAA 
CCATATGAAATTGCTTTTGGGTGGATCAAGAACAGCTGAATATTGGCCATTTCATTTGGTTCAAACTAAAATATATTTA 
TTAATTTGTTTATTATTTGTATTTCTTCTATACTATGATTGAAACCCTGTGGGTCAAAGGTTTTGTTTTGTTTTTGGCA 
ACATCTCCAATGTCTAGAGCACAGCAGGAACTTAGACAAGTTGTATTGAATTAATGGAAAGGAAGAAGAAAAGCCATAT 

TGTGAGAGAGAGGGAGAGGAGAGAGAGGAAGCACTAGAGGACTCTAGAAAAAGGTGATGGGATGGGCTTCAGAGGGAAT 
CCAGAAAATTAAAGGATTTATTTGGATCCATGTAAAGTTCAGTGTAATGTTTCTAGTTGTAGCTAGGGGCTATGTATGC 
ACCTATAATTATTATATATTTTTTTCCATGTGGTTTTCTGAAACTGGGACCAAGTGGGATCAAACAAGCTTTGGATAAT 
ATAATTGTGAACTGAAAAAGTTTCATAATTGGTAAATTACAAGGATTCAGCTTGCCAATTGTGCTGTAAGTTGATTTTT 
ACTAGAGAAAATAAGTTACTTTTTACTAACAGTTCTAGAAACATGGCTAATAATCTTACTATCATCCCTGCTACGGATG 
CTTAGAAATACTGCATGTCTAATCTTGAAAGGAAATAAAATCATTACTATGGGTCAGAAGTAAAGGTTGAATTGAAAAC 
TCCAGGGATAAACACTTGAATTGATACTGTGGCTGCCTTTGGGACAGTATTATTAGTCTCACTAACAAAGGGCTTGAGA 
TATGAAATGGAAAATTGAGGTTCTGTGGGTTGGAACAGAGATCTTCAGTACAAAGTTGTGACCTTGGAATGGAAAGGAC 
TGAAAAAAAATCATCAGAACAGAAGAGACAAGGAAGCTGTGTCTTAGAAAAAGAATGTCTCCTTCAAAAACACATCTCT 
ATGGATTTGTACCTCATTTAGGTTTGGGAATTGAATTTGTACTACTTGTGTAGTATGGAAAAATCACAACTTGAAAAAT 
TAACTACAGAGAGCCCAGATTACTGATACTTCTAAAGCACCTGGCAGAATCTGTTACAAACTTCTTAGGAGAAAGATAC 
CATTCAACCAAGTTTCACAAGATTCCTAAACATAAATATCTTCTAAAGATTAACTCACAACCTCAAACTATAAAACATA 
AGAACAAAATCCCCCACAAGTGAGAGTTAGCAAACACAAAGAGCAGGATTAGAATAAGACCTAAAAGTGATGGAACTAT 
CACATAGACTATGAAAAATGAATATTGAAAATGATAGAGACATAAATGAATTATAAATATAAGAAAAAATAAGGTTAAA 
AAAAGAACACACTTTATAAAGGTGAAAACTAAAGTAATTGAAATTAATAATTTATCATAGGTTAAACAAATTAGATATA 
GCTGGAGAGAAAATTAGTAGACTGTAATATAATTTGAAGAAATCAACCAGAAGGCACTGAAAAGAAAATGATAGAAGAT 
ATGAAAAAGAAGTTAAGAGACATGTTGGAGAGCATAAGATTCAATATATGTTTCATAGGCCTTCTAGAAGGAGAGCACA 
GGAAGATTTGGGAAGAGGCAGTATCTGACTATAATGCAATTAAATTAATAATTTAAATTAAAAGACAACAAAAAGAATC 
CCACATGGATTTGAAATTAAATCAACACACGTCTAAACAACTCATGAGTCAAGCAAAAAAATAATGAAAATTAGAAAAT 
ATTTAAAACTGAATGTTAATATTAATTAAATTCATCCATTAAATATTGTATGAGAAGCAATGAAAGTTATAGTTAGAAA 
GTTATAGCTTTAAATGCCTATATAAGAAAATGAAAAAAGGTACAAATTAAAAAAAATTAACTTTTAATTTTTTTGGCTA 
CATAGTAGATGTATATATTTATGGGGTACATGAGATATTTTGTACAGGCATGGGGTACAGGCATGCAATGTATCATAAT 
CACATGGGGTGTAAATGGGGTGTCTGTCACCTCAAGCATTTATTTTTTGTGTTACAAACAATCCAATTATACTCTTTTA 
GTTATTTAAAACTGTACAATTGAATTATTTTTGACTATAGTCACCCTGTTGGGCTAGCAAACCTTAGGTCTTATTCATT 

CCCTTTACCATCTATCTCCATGAGTTCAATTGTTTTAATTTTTAGCTCCCACAAATAAGTGAAAACATGCAAAGTTTGT 
CTTTCTGTGTCTGGCTTATTTAACTTAACACAATGACCTCTAGTTCCATCCACACTGTTGTAAATAACAGAATCTCATT 
CTTTTTAATGGTTTAATAATACTCCATTTTGTATATGTAACCCGTTTTCTTTATCCATTAATCTGCTAATGGATTGCTA 
CCAATTCCTGGCTATTGTGACTAGTGCTACAATAAACACGGGAGTGTAGATATCTCTTTGATATACTGATTTCCTTTCT 
TTTGGGTATATACCTAGGAGTGGGATTGCTGGGTCATATGGTAGTGCTATTTTTAATTTTTTGAGGAACCTCCAAACTG 
TTCTCCACAGTGGTTGTACTAATTTACATTCCCACCAACAGCATACAAGGGTTCCATTTTCTTCACATCCTCGCCAGCA 
TTTGTTGTTGCCTGTCTTTTGGATAAAAGCCATTTTAATGAGAGTGAGATGATATCTCATTGTAGTTTTGATATGCATT 
TCTCAATGATGTTGAGCACCTTTTCATATATCTGTTTTCCATTTGTATGTCTTCTTTTGAGAATTTTTTACTCAACTCT 
TTCACCCATTTTTAAATTAGATTATTAGATTTAATAGTGTTGTTTGTGCTCCTTATATGTTCTGGTTATTAATCCCTTA 
TCAGATGGATAGTTTGCAAATATTTTCTCCCATTCTGTGGGTTTTCTCTTTGCTTTGTTGACTGTTTCCTTTACTGTGC 
AGAAGCTTTTTAACTTGATGTGATCTCATTTGTCCACTTCTGTTTTGGTTGCCTGTGCTTGTGGAGCATTACTCAAGAA 
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TTGTTCATTTATTCCAGATTTTTTAATTTACTGGGATTTAGTTGCTCATAGTAGCCACTAACGATCCTTTGAATTTCTA 
CAGTCTCAGTTGTAATGTCTCCCTTTTCATCTCTATTTTATTTATTTGTGTCTTCTCTCTTTTTTCTTAATCTGGCTAA 
AGGTTAATCTATTTTGTCTTTTCAAGAAGCAAA.CTTTTTAATGGATCTTTTGTATTTTCCTTGTTTCAATTTCATTTAT 
TTCTGCTCTGAACTTTATTATTTTTTCTTCTACTAGTTTTGGGTTTGGTTTGCTCTTGCTTTCCTTTCCTAGTTCTTTA 
AGACACACTATTGGGTTTTTTTATTTGAAGTTTTAATTCTTTTTTGATGTGGGCACTTAAAACTATAAGTTTCCCTTTT 
AGTACTGCTTTTGCTGTATCCCATAGGTTTTGGTATGTTGTGTTTCCATTATCATTTGTTTCAAGAAATTTTATAATTT 

TTCCTCTTGTTTTAATTTCTAGTTTTCTTCCATTGTGGl'TGGAGGAGATAGTTGATATTATTTCAAATTTTTTGAATGT 
TTTAAAACTTGTTTTGTGACCTAACATGTGGTCTGTCCTTGAGAATGATCCATGTGCTGAGGAAAAGAATGTGTATTCT 
GTGTATTCTGCAGCCATTGGATGAAATGTCCTGTAAATATCTATCGGGATCATTTGGTCTATAGTGCATATTAAGTCTG 
ATGTTTCTTTGTTGATTTTCTATATGGGAGATCTGTCCTATGACGAAAGTGGGCTGTTGAACTCTCCAGCTGTTATTTT 
CCTGAGGTCTGTTTCTTTATCTCTAATAATATTTGCTTTTTATATCTGGGTGCTCCAATATTGGTTACACCTATTTATA 
ATTGTTATACCCTCTTCCTGAATTGAACCTTTTATCATTATATAATGACCTTCTTTTTCTTTTCTTACAGTTTTTGTGT 
TGAAGTCTATTTTGTCTAAGTATAGCTACTCCTGCTCTTTTTGTTTCCATTGGCATGGAATATCTTTTTCCACCCTTTT 
AGTTTCAGTCTGTGTGTGTTTATAGGTGAAGTGTGTTTATTATAGGCAATGTATGTTTGAAGGATATTAGCACCAGATA 
TACTATTCTAGGGTAAAAGTTTTTTCTTTATGCCCTGTAAATGTGTCATGTCACTCTCTCCTGGTCTTTAAGGTTTCAC 



TTTCTCCATAGCTTTTGGGAGTTTGATTATTAAACACCTGCATTAGTCTTCTTCGGGTTAAATCTGCTTGGTGTTCTAT 
AATTTTCTTATACTTGGATATTGATACTCTTTTCTAGGTTTGGGAAGTTCTTTGTTATGATCCCTTTGAATAAACTTTC 
TACCTCCTCTTCATGGCCAATAACTCTAAGATCTGCCCTTTTGAGGCTATTTTCTAGATCTTGTAGGCATGCTTTATTC 
TTTTTTATTTTGTCTTCTCTGCCTGTGTATTTGCAAATAGCCTGTCTTCTAGCTCACTAATTTTTTCTTCTGCTGGATC 
AATTCTGCTATTAAGAGACTCCAGCTGGGCACAGCACTTTGGGAGGCCAAGGCGGACAGATCACCTGAGTTCAGGAGTT 
TGAGACCAGCCTGGCCAACATGGTGAAACCACGTCTCTACTAAAAATACAAAAATTAGCCAAGTGTGGTGGCGTGTGCC 
TGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATTGCTTGAACCCTGGAGGCAGAGGTGGCAGTGAGCTGAGATC 
ACACCACTACCCTCCAGCCTGGGTGACAGAGTAAGACTGCATCTGAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGAGA 
GAGACTCTGATGTATTCTTCAGTATATCAATTGCATTTTTCAACTCCAGAATTTCTATTTGATTCTTGTTAATTATTTC 
AATCTTTTTGTGAAATTTATCTGATATTATTCTAAATTCCTTCTTTGTATTATCTTGAATTTCTTTGGGTTGACTCAAA 
ACAGTTATTTTGAATTCTCTGTCTGAAAGGTCACATATATCTGTTTCCCAGGTTTGGTTTCTCATGCCTTAATTAGATT 
GTTTGGTGAGGTCATGTTTTGCTGGATGGTCTTAATGCTCGTTGATGTTTGTCAGTGTCTGGACATTGAAGAGTtAGGT 
ATTGTCATCTTCACAGTCTGGGATTCTTCATACCCATTCTTCTTGGGAAGACTTTCCAGGTATTCAAAAGTACTTGGGT 
ATTATGATCTAAGCCATATCTGCATCGGGGGTACCACAAACCTAGTAATGCTGTGGTTCTTGCAGAATCATAGAGGTAC 
TGCCTTGGTATTCTTGCATAAGATCCAGAAGAATCATCTGGATTACCAGGGAGAGATTATTGTTCTCTTCCGTTACTTT 
CTCCCAAACACAGAATCTCTCTCTATGTTGAGCTAACCACCTAGGGCTAGGGGTGGGGTGACAGAAGCGTGCCTGTTGC 
ACTGAGACTGCGTTGGGTCAGACTTGAAGCCAGCATAGCACTGGGTCTTGTCCAAGGCCTGCTGTAACCACTATCTGGC 
AAGGCCCTAGATACCTGGCCGTACTTAAGGTACTGTTCACTTAAGGCCCAAGGACTCTTCAGTCAGCTTGTGGTGAATG 
CAGCCAAGTCTGAGACTCATCCCTTCTGGCTCAGGGCAGGTCCAGAAATGCCATTCAAGAGTCAAGCCTTGGAACTGGG 
GACCCCAAGAGTCTGCTTGTTGCCCTAACCCACCATAGCTGAGCTGGTACCTGATTTTTGGTTCTTCTGAAGGTGTGAT 
TTTTGCCTAGATAGTTGTTACATTTGGTGTTCCTGTGGGGTGGGGGGACAATCAGTGGGGCCTTCTATTCCACCATCTT 
GCTCCCAAAGGAGTAAATATTATTAATAATAAGATCAGCATCCAATTCAAGAACTTAGAGAGTAGGCAAAGCAAATATA 
AAGTATAATAAAAGAAAAATGTGTGTATTAATAATATATAAAACAAAACTGAAAGCCCTGAAAAGACTAATAAATAGGT 
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TAACATGGCATGTTTGAGTAAGGAAACCACTGGAAACATTACAGCTACTAGTATATTGGAAATAATCCCTGTACATCTG 
GAACAAGAGAAGAATGACTTCGGGTTCTGCTTATGTTTAATTGGTTGTTCTAGCCAGCATTGTAGGTAAAAGAAATAAA 
TAAAAGGTAGATAGAAAAGAGAGAAACCTAATTGTTATTAGTAAAGAGACTTCATTGAAAAACTATTAGAAAATAATAC 
AAAAGTTCAGGAAAATTGCTAGATATAAAGTAAACCACCTTTGTGTAACCCAGCAAAAGACAATTAGAAAATTCTGTAA 
ACTACCTTTGTGTAACCCAGCAAAAGACAATTAGAAAATTCAGTTTAAAAGCAGATACCATGAATACAGCAAAAATTAG 
AAACATGTAGTAATAAATCTAACAAAGGATTTTTAGAAATCTTTACAAATAAAATTACAAAATTTTAAGGTAAGACACA 
AAGAAGATGATAAATAGAAAGATATACTATACTTAAAGCAGAATGACTCAGTATCAGAAAGATTTCAATTCTTTCTGTA 
TTCATTTATAAATTCTAATAAGAGCTCACACAAGAGTGGTTTTGTTGGTTGTTTTCAGGAACTTGACAATCTGATCAAT 
CTGATTCCAAAATGTATACAAAGAGCTAAGCGTCAGTCATAACCAACACAATTTTGAAGAAGTCGGGAAGATTAGCCCT 
ACCACATGTCAACAGCTACTGTAAAAGTATAGTGATTAAGACATTGGGATATTGGAGCAGCAATAAATAAATATACTAG 
GTTTAGAAATAGACTCATGTGTCCCTAAGGATGTATTACAAATCAGTGTGGTAAGGATACAATAAATGATGCTAGGAGA 
TATAATTATTCACATGGGGAAATAAAATAATAAGTACCCTTTCTTACAACATATAATAATTAAATCCCATGTGGAATGT 
AGGTGTAAAGGTGAAAAGAATAGTAAAGATTTTATGTTTTTTAGAAGAAAATGTATGAAATATCTTTGTGGCCAGTGGG 
CAGGGAAGGATTTCTTAAGACTAAAACCCATTTACGCCTAGTGTTCCATTATTGGAATGCTAAGCATGTGAGAGTTATT 
TATTATCCTACTGCTCAAGATCATCGCCAAGGCCTGATTGCAAAAATTCAAAAAAATTGCAACCTCAGGCATAAGTGGG 
TTAAAAGACAAACTATAAAGAAAAATAATAATAGGTTGAATATATTAAAACAAACATTTTTGAATAGCAAATAACACCA 
ACAA.CATTTTTAAAAAACTTCAGAATAGGAGATATTTATAGTATATACAACCAACAAAAATTAATATGCATTTTGTATG 
AAGGAATCTTTCAAATAAATATTTAAAAATTCAATCCAATGGAAAAATAGGTGAAAGATATGAACAAACAATCGACAGA 
AAAAAATGGCTGATAAACACACAAATATTTGCTTTAGCTCACTAGTAATCAAGTAAATGCAAATTAAAAAAAGGAAAAT 
TTTATTTCATACCAACCAGTTTTAAGAATTAAAGTGTGAAAGTGCCAAATAAGAATAAATTGGTAAAACCAATTGGAAA 
AGTCAGTTTGACTTTACTTAGTAAAGTTAAACATTTGCATATCTTGAAGGAGGAATTCCACTTCTAGGCATATATCTAG 
AAACATGATTGGATGTGTTTGCCAGGGGACATGCACAAGGATGTTTATTCTAGCATTATTTTGAAATAGCATGATACTC 
AAAAATAAAATTCTGTATTTCTATCAACAGAAGAAAGTACAAATAAAAACTGGGATATTTGTGCAATGGACTTACAGCA 
TAGTAGATGAAATGTATAAa L TTCCATGAGATACATTAACATGGGTAATGTTAATAAA.TTTAATAAACAACATAATAGCA 
ACATAAATTTAAGCAAAAACA^AAACAACTTGCAGAGGGATTAATATTATTTGATGCCATTTCTAGGAAGTTTTAGGAC 
ATTCAAAACAATATTTTATGTTTTTAAAGAATACATCCATAGGCAGTAAAATAATTAAAAGAGGGTGGAAATCCTAAAC 
ACCAATTGTAGGATTTTTCTGTGAAGGGAGGTAGGGAAGGAGGTAAATGGGCTCAGAGAGGGAAGGATACACTGGGCTT 
TCAAATCTAACGGAATTGTTTGTTTTTTTCCCCAACATTTTATTTGATAATAATTAAAGATTCATAGGAAGTTGCAAAA 
ATTGTACAGATATGTCCTGTGTACCATTCACCCAGTTTCCCCCAATGATTATGCCTTGCATTACTATAGTTATTATAGT 
CATGAATTTGACATTGATCTCATGTGTTTGTGTAGCTCTATGTCATTTTGTTACATGTGTAGATTTGTGTAATCACCAC 
TTCAATCAAGATTCAGAACAGCCCCAATCACTACAATGATCTCCCTTGTGCTATGCTTTTATAGTCACAGCCACACTCC 
TTTGCCACCATATCTAATCCCTGGTAACCACCTAATATGTTCTTCATCTCTATAAAATATTGTCTTTTTGAGACTGTTA 
TATAAATTAAACCATATAGTGTGACTTTTTGAAATTGGCTCTTTTTCTACACAGCATAATGTCTTTGATCCTTGAGATC 
CTCCAAGCTGTTGTATGAATCTGTAATCCATTCCTTTTTATTGCTGAGTAGTATTCCATGATATGGATGTAACAGTTTT 
TAAACTATTCACCTATTGTGGGACATTTTAGTCTTTTCAATTTTTGGCTACTACAAACAACTGCATATAAGTTTTGCTG 
CGATCATAATTCTTTTTCTCTGGGATAAATGCTTCAGAGTGAATTATGGGGTCATATGGTAAATGCATATTTAGTTTTT 
AAAGAAAATTAAAGCTATTTTCCAGAGTTTTCAAACTATTTTCCAGAGTTGCTGTACCATTTTATGGTACAGCCATATG 
TTGTTGTTCCCTTAATGACATGTGAGAGATCCAGTTCTCTCCATCTTTGTAAGCATTTGGTATTGTCACTGTATTTTAT 
TTTAGCAGTTCAAAGAGGTGTGTAGTGATGTCTTATCATAGTCTTAATTTGCATTTCTCTGATGGATAATGTACTAGTT 
TTCTATTGATGCTGTAACAAATAACTGTAAACTTAGTGGCTTAAAACAACATAAACTTACGATTTTACAGTTCTGTAGG 
TCAGAAGTCTAACACAGTTTTCACCAGACTGAAATCAAAGTGTTGGTATTCCTTTCTGCAGGTTGTAAGGGAGAATTTG 
TTTCCTCATCTTGTCTAACTCCTAGGCTCTACTCATATTCCTCGGCTCATGGCTCCCCTTCCTCTGTCTTCAAATCCAG 
CATTTGTGGGTTCAGTCCTCATATCATATCATTCTTACCTCTTCTGCCTGGGTCTTCCACTXTTCAGAACCCCTGTGAT 
TAAAGTAGCCCCAACCAAATAATCTGAAATAATGGCTGTATTTTAAGGTCAGCTAATTGGCAATCTTAATTCCATCTGC 
AACCACAGCCCCCTTTGCCATGCCAGAATAACTGGTTCTGAGGATTGGGTGTAGACATTTTTAGGGAGCCATTGTTCTG 
CCTATCATAGGTAGATATGTTGAACATCTTTTCATGTGCTTATTTGCCATCCATATGTCTTCTTCAGTAAAATGTCTAT 
GTCTTTTTGCCATTTTCAAATTGGATTGTTTGTTTTATTAGTATTpAGTTTTGAGGGTTTAAATTTTTTTTGTTGTAGA 
TATAAGTCCTCTATAATATTTGTTTTACAAATATTTTCTTTCAGTCTATAGCTTGTCTTTTCAATCCCTTAGCAGGGGC 
CATTCACAAAACAAAAGTTTTTAATTTTGATGAAGTCCAATTCATTGATTTTTAAAAGTAAATTATGCTTTTGTTGTCA 
TTCTGTATAAGAACTCATCACCAAGCACTAAGTCCTAACATTTTTCTCCTGTCTTCTAGAAGTTTTATAGTTTTATATT 
TAATTCTACCACCCATTTCGAGTAATTTTTGTATAAATAGTGAGGTGCAAGTTGAGATTTATTTTATCTATTTAATTTG 
TCTGTGAATGTCTGTATGCATTGCTCCAGCACCACTTGCTGAAAAGACTATCCTTTCTCTACAGAACTGCTTTTCCACT 
GATGTTAAAAATAAATTGGCTGTATTTGTGTGGGGATGAATTGTTTCATTCCTTAATGAAAAGAGGAAATACAATAAAC 
TATTAAAGTCTAATAAGGCTAAGGGCATAGTCATGTGTTGTTTTTTATATTTTTCTGTTATATTGAAATATTTTAAAAT 
CAATAACGTAATAAGGAGGCATTTGCACCCTCAAACTCTGAAAATATTAAGAAft.GTGGGTAATGCTATAGTGAGATGTT 
GATCACAGTGGATTGGAGACTAATAGCTGTATGATATTGATAAGGTTACTGGCCTCTCTGGGCTTCAGTTTTATTTTTT 
TTTTGTGAACTGAGAGGGCTGAACTAGGAGAGCCCTGGAGTCTTTTGACATTTGCATGCTCACATAGTATGTGATGCTT 
CTCATTGTTGAGTTTAGAGTAAGAGATGTGGAGCGGGATCTAGGCTGTCATTCTGGTTTACAGCCTAAAGATGAGACAC 
TGTTTATATTTCCAGGTAGAGGCTGCCTAATTAACTACAGGTTCATAGTGGTTGGGAGCAAGCCCTCTTTTTCAAACTA 
CTTCGGGAGGTTTTATTATACCTGTAATAATCATTATACTATAGAAGATATCATTGTAGTTTCTTATAAATACCTCACA 
CACTTCTTCTGGATTTCATAATGGGGTCACTATATGATGCTTCTTGGGATCTGATTTACAATTTATAAATAAGTCTGAA 
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ATATAAATAAGAAAATACAATGTATAA6AGTCCTAGAGGTTTAGTCAGCAGAATTCCAAATAGGAGTTTAACCCTCTAA 
GGAGCACTTACAGTCTTCTTAGAAATAAACACATTGTAAAATGATTATGAGAAAATATTTATCATACACATTTTAATTG 
ATAATTTAGCTGTTATATTTTAATTAGAAAAGAGTTTCTGATTTTCTTTATGGCTATGACTTTAAGCCTGTTATCTAGA 
ACACAGTTTATATTTTCTGGTTTCATCATGACAGAAGGCATTTTGAGAAGGGCTAGAGCAAGAAATTAGCA&CAGGACG 
TCAATTTCGTCTTCTTTGTTTACTTCTTCTGGCTAGTAGCAGAATTTTTTTCTATCAGTAATTTTGGCATCAATAAAAT 
AATAAAGGATTACAAACTTCATCCATCATATGCCAACAAATTTGATAACTTACATGAAATGTACAAATTTCTGGAAAGA 
TAGAAACTACCAAAAATGACCCAATAAGAAGTAGAAATTCCAAATAGACCTACAACAAGTAAACAGATTGAATTACTAA 
TTTTAAAATTTCCCACAAAGAAAGTCCCAGGCCCAAATGGCTTTACTCGTGCATTCTAACAAAAATTTAAATAAGAATG 
ACCACAAATCCTTCACAAGTTCCTTCCAGAAAGAGAGAAATTGGAATTTTCATTCATTGTTGGTGGTAATATAAAATAG 
CGCAGTCTCTTTGGAAAGCTATTTGGCAGTTTCTGAAAACATTAATTCTAGAGCTGCATATGACCCAGCAGTTTTTGTA 
CTCCCTAGTATATATCCAAGAGAAATACCATATATCTACAAGAAAACTTTTACCCAAATGATCATAGTAGCATTATTTA 
TAATAGCAGAAAATAGAAACAACCCAAATGCCTATCAACAAGTGAGGTGACAATCAAAATGTGATATATCCATACGGTG 
AGGTATTATTGAGAAATAAAAAGAAATAAAGTATTGATATATGCTACAACATGGATGAACCTTGAAAATATTATGGTTA 
GTAAAGGAAGCAAGTCACAAAAGACTACTTCTTGTATGACTCAATTTATATGAAGTGTCCAGAATAGACAAATCTATGA 
AAGTTGATTAGTGTCTTCCGACAGCTGGGAGGTTTGGGACAAGAGGGAGTGATTGTTAATGGACCTGTTGTTTTAAATG 
TTATTGATTTGATTGTGTTGATGGTTGCATAACTTTGAATATTGTAGAAACGACTGAATTGTACACTTCAAATGGTATG 
TGAATTATATCTCAAGAAAACTGTTTTTTAAAAGTAATGTGAATATGTATGTTGAGATAGCATGGTATGTAGAAGTTAT 
GCAGGGGAGTGGTTAAGATCATCAACTTGGGTCAGAGTGCCTAAGGTCAACCTCACCATAACAGTTGTGGGAACTTACA 
GCTTTCTTAATTTCTCTGTGTCTCAGTTTCCTCACCTGTAAGCATAATAATAGTGCCTTTATCATGGTGTCATCTTTAA 
CATTAAATGAGCTAATATTTGAAAAGCATTTAAAACAGTATGTGGCACAACATAAGCACTATATAAGTGTTTGAGAAAT 
AAATAAATATAGGAAGACTACAATATTTGTTTCTTGGAAAATTACCTTTTATTTCAAGAGTTTGATCTTCCTATTCTAT 
TATGTTAAAATTTCCCTTTGTAAAAAAAAAAAGGAAATGTTAGTTACAGTAGATGGCAGTTATTTTGTAATATCTTTAA 
TTTGCTAAAGGAACAGTTGGCACTTCTATATTGATCTCAAAGTAATTTTAAAAATATTTTTTGAAATTGTACTTTTCCA 
TGAAATCTTAAATTAGAGAACCACAGTTCTATAACTATGTCTTTGTTCAGTGGCCTTTGGAACCAGATGGCTCAAAAAA 
TTAATAACCATTCAAGTTTTAACATTAGAAGAGTATTACAGATATTCAGCTACCTAGAAAAATACTTATCATATAGGAG 
ATGTTAATGAATGTGCATTGGAATGAATGACAAGAATGGATCATAAGTGTGTGACTTGCTCAGTGTGTGTGTGTGTGTG 
TGTATGTGTGTGTGTGTGTGACAACGACCTCTTTCTACTGGTATCCTAAAGTCTGTATAGTTATATCTGATATGCTTGA 
GTTTGCATGTTTCTGCTAACCTTATTCCCATGAGATTTCACTTTGAGGTATTTATATGGATTCTAATCTTGCAGCTAAG 
TTTTAGAATCCAATCCTCAAAGTATTAAGGGATAATTGGGATTATTTAATACCCCTCCCCAATTTTTCTGTAATGTTTT 
CTATTAGTAGTATGGCTGCTGCTATGTTTGCATGTGTTCACTATTTTTATTTCCAATTTCTATTACATTTTTATTTTTC 
TTCCTAGTTTCTGCAGACTATTTAAATAATTTTATTTGGTCTGTCTCACCCTCTGTGTTGGCACTTTTAATATCTTTAA 
GAGAAACTTGAAAATATTTTAGCTCCATAGAGCACGTTTCAGTTTACCTTTTGTATTCCATAGCCTGGATGTAAGGCTT 
CTTTATGTTTTGTGAACAGTTAGAACCACACTGACTGCTATGAAAATGCTTAGTAATAATTATGCTTCCTGGATCCTTG 
TGAAATAACCTGCTTTACTCAATTTAGTACACAAGTTATTGAGAAACATCTATAGCCTTTTTCATTGCAGTGTGGGACA 
GTAGTTCAGTGCATAGGATCTGAGGCGCTGTCACATCTTTCTTGATGTCTCAAAAACATACCATTGATTTTGCTTCCCA 
AGTCTAGATTTACCAACATGTGAGAGACTGATGCTGCAGTGCCAGGAGAATTATTACTGATCATAATCCAAGAAGAACT 
GACCAGAGAATTAAAGCATTTAAAGTTGCAAGAAGTAGGTTTATTCCTTGACTCAAAAAGGCTTAGTATAACCTACTTG 
CACCCCTGTAAGCATCTAAATTATTGTCTTAAGAGAACAGAACCATAATGATAACCACAGTATTGCTTAATATCTGCTG 
CTGTTTTAAAGCATTTCCCACAGTATTTCATTGTGTCTTAATGTTACTAAACTTTATATTGCAATTGCTTAGAACTGCT 
TTAATTGAAGCAATTTAAATTTACATATCCTACTGAGCCACTTTGTGTGTGAAGCACTAACATGTGATAGTGGTTCTTT 
TTTATAGATTACAAAGTTACAAACAGTTGGTTGTAGATCTTATCTGTGAAAATAAAAAGCCTTGAACAAGGCTAATGAG 
AATGATTAGAGGGAATTTATTAAAAAATTGACTAAGGCGGTCCCCCTCCCTCTATACTATGTCAGCTCACAGCGGGATG 
TCTCCAACATTTATTGTCTGTTTAACTCATTTTTGGCATACAACTATTATGCAACTGTTTCAAATATTAATAGCTCCTC 
TCCACAGCTAAACTGTGATCTTGATTTTATACCAGCCCTAATAGTGTCAAGGACAGAGGTGACAACATCTTAGGAGCTC 
AAGACGAAGAATTTGAGGTCATTGTCCTGAGAGGTCATGTTTAGTTACATAGCAGGGAATGGTTATATAGGATTACAAC 
TGTCTTATTTGAATAATTTACTGCAGCCCTTTGAATGTGTATTTTTTTCATAGAATTTTCAGTTACTTTGTCTCTTTGA 
GATGTTCCCGTGTATTGTTCAAGGCATGGATTTTTATTGGACATACTGGTTGCAAGTGATGATAATCCAACTTAAATGG 
ATCCTATCATTGAAAATTCTAGGGTTAGATCTGGATCCCAGGCTAGAAAAATATCATTAAGATCATTTTTTTTTCCATT 
GCACAGCTCAGTTTTTCTCTTTATTGGCTTCATTCAAGTAGACTTTACTCCTACAACCCTGTCACCAACATAAATAATT 
TGCCACAAAGTTTATATCTTATTGTTTCAGCAACCTCAATAGAACAATAGCTTCTCTATTTGTTTTAAATAAAAGTCTC 
AGGATTGCATCTCACAAGACTGATGCAGGTCATATGACCCCAATTGAACTAATCACTATAGCTAGGACAGTGTCGTGCA 
CCAAGACTGCCTGAGATGAGAGATGAGAAGTGTGGATTCACCAAGGAAGATCATGCTGTCACTATCAGAAAATGGAAGA 
ATGAATCTGTTCTCGCCACGCAACAAAAATACATAGTTTTAATTTCTTTCTACTTTATGAAGTATTCCCAATTATATTT 
CTTTTTCTTTTATGCGTGAACACACATTTTCTTTCCTCTGTAACAAACTTCTACCTTTAACATTCCCCAGGTCATCACT 
GCATTCTCCATGTGAACAGTAAGAATAATGAGAGATCAGCGAAGAAAGCAAACCTTAACCCCTGTTCCTGCCAGAACTA 
AGGGTTTCAACTGACATCTTCTAGAGTTTATGCCAAAGCCTACCTATTTCTGATGGATGATGTTTAAATTTCCATTGCA 
TCCTAAGCTCCACTTCACTTTAGGCTGCCAAATGATTTTAGAAAACTCCTCAATGAAGATTGTGTAAACAAAATAGTGG 
TTGAGACCTTTACTTATGTCATCATATTCATTTAGTCTAGCACTTTTCCTCTATCATTGACTCAAAGTTCTCTTTAGCC 
AAACATCATTGTGTCAAAGATCATGGAATACTTTTGTAATATTGAAAGAAGGCCCAGCTTCTCCTTTCCTAAAAGTGTT 
ATGTCAACCTCAGTTAAAATCAGTAGTCCACAGTTGTTTTTGCCAAAACAAGAATGAATTACATTGGTGGTGAAAGTCC 
CTCTTCTAGTGGCAGAGAGAGAATCTAGAATAATTCACCCACTCGGGATATGGGTGGTTTGCAAGGAATGAAAAATCCA 
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ACTAGAATAAGTTTCCACTTTGCAAAGGACATCACATTTGCCCACTTTTGTCTAGGTAGCAGTGTTCAAGAATGGGGAC 
TTGTTTTTTCTTCAGAACCTCTAGTCTAGTAATTTTATTGAATGATTTCTTCAAAAACTCCACTATTTCAAAATAATTA 
AAAACTCATTTGAAAATCAATAAAGCCCTCAAGATGTTTTTAAAGAGTTTCTAGATTCACATTTTAGTTTCTCAGTTTA 
AAATCATTGTTTTTTAAAATTGAATTTAAGCCTTTCATAATTTATTGCTAATTGAAAACAAAATCAACAATAAGCATAA 
AATCCCAGTTGTAATCCAGCACAGCCTCCCAGATGCTTGTTGCCCTATTTTGATGTGTCCTTTCTTTTGAAGAGCTTGG 
GTGTTATGTGGTCAGCACTATCGAAACAATTAATGTGATTGAGTGAAAATGCCCCTTCAGCAGAAATAGTTTCTTCTGT 
GAGGAGGCTAAACTGCCATTAGAATGAAGAAGAGTTATGTAAGACTATTTTTTATCCAAACTGATTGGGCTGAATTCCA 
GATTTCTCTAATGAAACCTTGCTGAATAACTGCTATGCTTGCAGCTGTGGAAGTATTCAAAATCAAGTGCTGATTCTTG 
CCAATTGATCTACTACTTCTAAR.CTGCAGTTCTAAAAGCTAAACCCAAGTGATTGTTCAAAGAAACTGATTGTACAGGA 
ATTTACTTTTGATGATAGTAAGTGGGCCAGAATCTAGGACATGAACATATCAGTTGTTATGACAA.CTGTTGAAGGAGAC 
CTGTCTTGATAGCATGGAGTTTTGCATTGGCATTTGGCAAA.TAATACCATCCTTCAGAACTCAGGAGACCATTTACAAA 
TTAAGGATGATGATACTTATATTTTCCTAGCTTCTCTGAAATATTCTGAAAACTAGTTCAAGATTTAAATATTTTTCTT 
TTATTCTTTAGCGTAAAAAACTTTAGCAATCTTTAAGAACATTGTGATCAAGCATCTTAGGCTAATCTCAGGATAAAAC 
ATTGTGACTGACAAAAACAATGCTTTATAAGAAAAATAGATATGTTAACCTTGTGAGAGGAATGACTTGATCTTGTGGT 
TGTCGTTTTAAAATGCAAATAATACATCATAAGCTGAAAACATAATACTGGCTAAAGATTGCTCTTAAAAGAGGACCAA 
AGTTCTGAAGTGAATATATTGAAGTGCCAGGATGTTTATTTTTTATGAATGGTGAGCCACATATACTTCTACTATTAAA 
TTATAGTCTTACAGTGTCTCAAAATTTTCAGCTTTCCAATGCTTGGCTTCTTATTACGTGCAGAAAGAAGAGAATATTG 
ATATTTCAAAATCTAGATGTATCAGCAGACTTATATTGAAATTGTTTTAAATTGATCCCTAACTATTCTTAGTTCCCAG 
CCGTTACCTTATATATTGCTGCATAACAAATGCCCTAAAATTTAATGGCTTAAAACCATAGCCATTCTCACTATTTGTC 
ATGATTCTTTAATCTGACATGGGCCCAGCTGGGTAGTTTTGTGGCTGGCAGTCACTCACGGCTGTATTTAGCAGGCAGG 
TTTGCAGTGAGCTGGAGCTAGGCTCAGTTGGGATGCTGGGATGACTTCTCGCTCTCTGTATAGTTTCTGGGCCTCTCTC 
TTTTCACATAGTCATTCCATGTGGCTTTTTGTTTTTTTGTTTTTTGTTTTTTGTTTTTTTTGGTAGTTTAGCTTCTTAC 
ACAGCAGCTCAGGGTACGCAAAAA.TACAAAAATAAAAATTTCCAGGCCTTCTTAATCCTTAAACCCAGAATTGGCACAG 
GTTGCTTTTGCAGCATTCTATTTATTGGTTAAAGGAAGTCACAGTGCCAACCCAGATTCAAGGAGAGAGGAGGATACAA 
GGATGTGAATGCTGGGAAGCACAGCTCATTGGGGGGCACCCAAGTAATCATCTCCTGCATGATCATTTATTGATTCATT 
CAAATGGCATGTGATATTTCTCTGTTCATTATGAGAAATACTAGTTACCCATATACTCTGTTGTGTCGTGGATAGATGG 
ATTTAGTTAGACCTAGTTCCTATTAGTAGGGCTTTGCATAGCCTTTGCTAATCTCTGAAAAATATCTTCTGTATATCAA 
GeAGACATGACCTTGATTTGCAGAGGTGACAGTTTATGAGGAGAGGCAGATATAATCAAATAACTAAATAAATATATGT 
GTTCATGTGTGTGTTTATAGTTATAAACTATATTATAAATGGTAGAGGGAAAGTATAGGGTGCCACGAGAGTACATGAA 
TATTAGGAAAGGGAAGTCAGGATAATATTCCCTGAGAAAGAGATGTGTGTTTGAATTATTTAAAGGGCAAGGAGAGTAG 
AGTAGAAGAGTAAAGTGATGGGCAATGGGAGAGATGCATTCCAGCAGGCGACCTTGAGGTGCGAGAGAGCATGACATTG 
AGGGGAGAAGGGTGTTTGAGGAAATGAATGTAGACAATGTGATTATAGTGCAGGAAGTTAGGGAAAAAGTGATGTGACG 
TGCGACTGCAATGAAAAAATGGGAGCCAGAGCACATAGGGACTTACTGGCTATGATAAGAATTTGTAAGAACAATAGAA 
TAGCACTGAAATATTTAAGAGATCAGCTGAAGATCATGGCAAATAACAAGACTGACAATTTGTAAAAATAAATCTATCC 
TTTGTGTGGAGAACCAATTTAAGAGGCCAAGAGTGAATGTGCAAAGACTAATTAGGAGGTTTTTACAAAAGTAAAACCC 
TTCCTTCCTTCTTTCCTTCGTTCCTTCCTCCCTCCCTCCCTCCCTCCTTCCCTTTCCTCCCTCCCTCCCTCTCTCCCCC 
TTCCTCCTTTCCTCTCCTCCTCCCTTCCCTCCCTTCTACCCTTCCTCTCCTCCTCCCTTCCCTCCCTTCTACCCTTATT 
TCCCTCTTTCCTATCACACAATCATTTGTTCAATATATACTTCTGGAATGCTGCTGTAGCCAGGGACTCATCCGGGTGC 
TAAGGATCTATCAATGAACAAAACAAAGTCCCTGACCTCATGGAACTTACATTCTGGGAATCGTATGAAATATTTCTCA 
CTATCCTTTTTACATACAGTCAGTTCTCTAATCTTTATATTTTATGCACAACTGAAAGGGAAAGGGTACTAATAATTAC 
CAAATGCCAATCATATATTAGGCATATCCACCTATGTTATGTTATTTAATAACTAATGGCTTACTGTGATTCTGACTGT 
CCCATTTAAATTCTGATTGTAGAAACATATTTTGTTTTTGTGACTGATTGGGGAAACTTTAAATATTCAAGAAGTTAGG 
TATAATTATGTGTTTATGCACTATGTGCATATGTGTGTATGTGTATCTATCTATATATCTATCTGTTTGTATATTTTTC 
CCTCTGTCAAAAAATAGGTGGTTTGTTCAAAGACTGATTGGAAATTATTTTAATATAGACTGAAGATGACAGACTCATC 
TTCAAGGTTAGAATTTGGGATGGCGAGGTTAGAATTAATCAAGATTATGGGTTGGGATGGTGAAGTTAGTTTAATACCA 

GAAGGATGGCTTGGGACTGGAAGTGTCAGATGGCATTGATGACAAAGAGTTTGGGGAAAAATGAGAACAGAAGAAGAAA 
CCAGTACCACTCTTGAAACCACATTCCAGTTTAGGGTAGCCTTAACTCTTGTTTCTTCTGATTCCAGCCTGCTTTCTTT 
TAGCTTTTGCCTACAGTTGACCTTCCTTGCAGCATTAAAAGAAAGAGGTTGTTAAAAATGCACTTAAAAAATAACGCTG 
TTTTTCAAATAAAAAATTAAATGTCTGCATTTCAAGGCATCTTTTCTACATTTATAAAACTATCTGGAGTCAAGGCACA 
TGCATTAAGGCTTACATTATTTTTGTGAAGGTTCATTCCAACTGGGTTTTTTCTTTGGTTCTCTGGGGCACCCTGTTTG 
ATTTATTTGAGCAGCTGTGATTTAGGATTGATTGTCACTGTAATATTATAGTTCTAATCTCTTGAAGTCTAGTACTTTG 
TTTTTATAGTTCACAACTGGGAATTAGGAAGTTAACCTCAGCTGTCACCATATGTGACATGGATATAAAGAAAGATTTC 
TTAGCACAGTCACTTTAAAGAACCCTTTTCATGTCAATAAGAAGCACTTAATGGTCAATTTACAGGTTGTTACTTTCCT 
TTCAAGAAATATCCAAATACTTTGATTTATTAAAATATTTTTGAGGTTTATATTCAAATAACAAAGTTGACAGGATTTA 
GACTATTGTACCTTTATATATCCATTATATTCTCTAGGTTTGCTATTATGCTTTTTGTTCTAGCTATATTTAACCTGCA 
TATCCATATACTTATTGATTTAATATTTTGTTACAGTTTCAAAACAAAAATTAATGTGTCAGTAGCCCAGTCGTTAGGA 
GCATGAACTCTAAAATGAGATTACCAAGGTATAAATTCTGATTCTGTCACTATGTGACCTTCTCCAAGTTGCTTAATCA 
TTCTGTGCCTCAGTTTTTCTATCTGTAAAATATAAATAGTAATATGATCTATCTCATAAGATTTTTATTCTATTTAAAT 
GAGGTAATATATGTACTGTACAGCACTTAGTAGAGTGTTAGGTACCCATTAAACAAAAGGTAGCTTTTAGTTACCATTA 
TTATAAAGTGGAACCCCAGAGAGTTCCCATGTTAGAATTCAGCAAAGTGAGGAGTTGGGTTCTCAGCTTTGCAGGTTGA 
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GCAATTCAGTTTTATCAGTGATCCCAGATTTAATCATCTCACAGTCTCTCAGAT6ATTGAACAAATGAACCTAATAGTG 
ACTAATGTAAGAGACAGAAGCTCCATTTATAAAAGTGACAGGAAAATATTTTGAAACAATTACTGAGGTGATTTTTTTT 
TTTCATGCAATCCCTTTTACCTGTAGTTCTGTTTGCCTCTTCAATCTAGATCTCAGTCTCTGTGCCTCAGAGAAGGGAG 
ATTTTATTAGACTAAAATCTAATGGAGGAAAAAAACGTTTATTAATGGTCTTTGAGTTTGAAATTCTAAAGCCCTGGTA 
TAAATACGAGGCAAGTAAGAAAATTCATTCAGTCAAGCCCTGTTTGCTCTGCCTGTTGACTAATGATGAAGATCCTCTT 
GACATGGGTAGAACAAAGGAACTAGGGAAGATGAAAATGAAGTAAATGCAGATGTTGGTCCCTGAAAAGTTCTCTGCCC 
TGCACCCCACTGCAAAACCGAGATCCCTGAGGAGGCAGCGATAATAGTCTGAAATGAATTTGAGGCTCCAAGAGCAGAA 
GGACCTGTCCCTTGCTTCCCAGGTGGTACCTGGGAAAATACCCAGATGCTGGAATTTTGTCATATCCTGGGATAGTATG 
ACACCAGTTGAATAGGGGTGATGCTATAATACAGCATGATGTGGTATCTTGGGCCAAGAAAGCCTAAGTTAACTTCACT 
GAGTTTCTTATGATCCCTAGAGTGGCTTGCTCTTTCCCTCTCCCCGCCTCCCCCAGATTAAAAATGGGCACGAATTCTT 
TCTACCTCCCATGAAGGGACAGAGTCTAATTCCTCTCCCCTTGAATGTGGGCTAGCCTGGTGGCTTAATTGATGAATAG 
AATGCAGCATAAATGAGCATCTGTGACTTCCAAGGCTAGATAACAAGAAGTTTTGCAGCTTTCACTTAGATTTCTTAGA 
ATGCTCCCCACAAAGAAAGCCAGCTGTCACATAACAAGTCTGACCATGCTGCTGGAGAGCCTACCTGGGGAGGTGCTGA 
GACTGCCTGTAGGGGAGAGGGAGGAGCTCAGTTAAGTCCTGTCTTCCATCCATCTCACCAAGATGACTGGCATGTGAAT 
GAAGCCATCTTGGATTTCCAAACCAGTTCAGCCACAGTGAAACACCACCAAGTGACCCAAGGGAAGCAGAATCACACAA 
CCCAGTTCTTAAAAATATGACCCGTGGGGCATGAACATTATAAAAATAATTATTGTTGTGGCCATTAAGTTTTGGATGG 
TTTACTTCCCCACAATAGATAACCAGGTCATAGCTCTTCATGTGCTCTTAGAAGAGGGCTGCAATAGACAGAGTTGTCT 
AACTTCAACCTCAAGAAGTCTTTTGGTCAGAGAAGAACTCACAAACTGACTCCCAAGGGAACACTTGGGAACAATGCTA 
TAGATTATATTTTGTAATTATGCAATATCTACCTTAA?Ui.GGACCTCAGGGGAGCCTCTTTTTTTAAGTTTGAACAGGAA 
AACTCATTCATTTGCACATCAGCAGTGGGCATTAGCATGGACAAATGTTGACAGAGAAGCAAACAATACTGCCATGATT 
GGTATCATTGGAGTTGTACAACACTGCAGCCTTGCTAGCCACCCACTTACTCTCTAAGTCTTAGACACTACCCAGGAAA 
AAGGGGGGATGGTGAGGAA.CCTTCATTTCACTGGGAATATCCTCATATGGCAGAAGAAACTGTGATTTGTCTGAAGACT 
ATCATCTTGAACTAA.GTTGGTTATTTGCCAGTAGGAAAAAATGGAGTTTGAGAATTAAGAATAGTAATAGAAflAATGAA 
ACAGTTATTTTTTAGCACAATTGAGTTTGCAGCTTGTGAGATCAATATCTACCATAGTAATTAAATATGTGAAGTACAG 
CCGGTAAGCCAATTAGAAAA.TCCCCATTATCTGATTAGCTCATCTCTTCCTGTGTCCATTTATTCTTTTACAGTGGGAA 
TGGTTTTTCGGTTGTGATCAGAACCATTGTGTCTGCTCCAGTATGTACTCATGCTAGGAGGATAAATTAGTCATCAGGC 
CATTCAGTCATCAGAAGTTCTGAACAAAGGTAATAGGAGAAGCTCTGTCTTGTGGGTCATCATGAGCCTGATGAACCAC 
TTCTGCCTTACAATAGAGAACAGCTCTTTGGTGCTTAGAATTCTTGTGGTGTCCCATGCCCTCATTCAGTATTGTTCTC 
TTCCATACGTGCTAAATAAATTATAGCAGATTCTGGCTTCCTGGTTACCATTGATTTCCTTCTAATGTGACCATTCCAC 
AAGTAATGACAAACTTAATCGATAGGTATGTTTATACTGTTAATTAGGTATACTCAAAGCTTGTTTGGGACTTTGTAAT 
ATGGCGTCTTTCAAGGATCTCCTCAGAGATCAGATTTCATTTGTTATATGTTGATTTTCCTAATTTAACTCAGAGTCCT 
GAGTATCTCACTGTTGCCTCCATGTACTAAGGGTCACTCTATTCCCACCCTGTCCTGCAAGACATTCAGTGCAGTGCCA 
ACCACACTTAACAAGAAGGATCCCAGTAAATAAGAAAGAGGAAGCATTTACATATTTTTGCTTAGGAAATGAAAAGAAG 
GAAAACTTTTAACATCTCATTATAAATATCTACCACCCAGTAATTGAGTTATAGCTTATATTGTGCAATTTACAATTCA 
TATCTTTAAAAGAGCTCACAGTTACCTCTATTTGTAAGTTTTGACAGCAAAAACCTGTTCATTTCTTCATCAAACATTC 
ATTAATCCCTAA.TTAGTACCAAGTTCCATGGTTAATGCTTATTAA.CAGTCCTGTGAAAGGAATATTAAAAATATATAAA 
CCACAAGGCCCATAATAAACATATGAAATGTTTACTTTTATTAGTCATCAGAGAGATATAAATTTAAACCTCATTGAGA 
TACCACTATACATTTATGAGAATGGCTAAAATGAAAAAGACTAA.CTATGCCATGTATTAGCAAAGATAGATATGGAGCA 
ATTATAACTCTGGTAATGGAAATGGCATACCCAAGTCGGAAAACGTTCAGTATCCCTTAAAGAGTTGAATGTACATCTA 
CCCTATGATCTATAAATTCTATTCCTAAATTGTATTAGTCATCTGGATAACAAATTAGCACAATGTTAATGGCTTATAA 
CAAGAATAAACACGTATCATTTCAATTTCTGGGGAATCAGTAATTCAGATGAGGGTTTAGGTGGTTTGGACTCAGAGTC 
TTTCATGAGATTTCAGGTAATATGTTGGCCAGGTCTCCAGTCCCCTGAAAGCTTGACTGGGGCTGGAGGCTCTGCTTCC 
AATACAGGTTACTCATATGACTAACAAATTGAGGATGACAGTTGGCCAGAGACCTCAGTTCCTTGCCATGTGGATCCCA 
TATAGTGCTGCGTGAGTGTCCTCCTGGAAGCTGACGTGCCCTGGAGTGAATGATTCAATAGAGAGCAAGGTGGAAGCTT 
TTATGACCTCACTTCAAAAGTGATACTCCATAGTTTTGTGAAATATCCTATTAATTTCATAAATTAGTCCTATTGAGTG 
TATGATGTATGTATGTGCGGGGAGAAGGGTGTGGCTATGCAAGAGCATTGAGATAAGGAAGCAAGGACTATTGCATGCT 
GTTTTTGGAGTCTGGCTACCACACAGGTATTTATCCCAGGGAAATGGAATGAAAGTCCCTCAAAACCTTGTACAAGAAT 
GTTCATAGCAGCTTTATTTATAATAGCCAAACTAGGTAACAGCCCGGATGTTCACAGGAGTCTGGATAAACAAACTGTA 
GTATATTCACACATTGGAAATGCCTCAGTGATAAAAGAGAACTACTAATGAATGCAATAAAGTTAATAAATTTCAGAAA 
TATTATTCTGAGTGAAAGAAGAAAAAGATAATATATACCATATTATTCGACTTGTATGCAATCCTAGAACAGGCAGAAC 
TGTAGGTGATAGAAATCCTATGTGTCATTGCTTCTCACAGGGATAGTAGGCAGATTTACTGGGAGTGGGTAAAAGGAAA 
CTTTTGGGGTAATGGAAATATTCCATCAAATTTATCAAAATCAACTCAACAGTACACTTATGTTCTGAAGATTATATGT 
AAATTATACCCTGATAAAAAATACAAGGCATAATCCAAGGAACATGAAAGACAAATAAGCCATATAATTGATAAGAGAG 
AAATTAATACAGAAGGGAAAATATTAAAAGGAGAAACTAAGGTACATATATTTTTCAAATAAGTAAACACATGGTAATT 
GTAGATAATTTTAATAATATCTTATTTTTATATTTATAATCTCCACTTCTGGAATAATTGTTGATTTATTTTATTTTGA 
TGTACTTCCCAGTCTTTTTTCATGCATTTAAAAAATAAATAAGAACGTTTGGTATTTGAGATTTTGTAAATTGATTGTG 
TTTGTGTGTGTAAATGTGTGTGTGTATGTGTGGTTGGCCTTACAGTATAAACAGTCCTCCAAATTATTAAAGACTATTT 
TTAAGCATCACTTTCAATTGTTATATTCCATTGTAAGACTATTTATAATTTATGTAACCGTTCTGTTACTGATAGACCT 
TTAGGTTGTTTCTCATTATTTAAATAATGCAGTGGAGTTGTTCATAAAGGGTGATCTTTAGTGTTGAGGATTATTTCCT 
TGGGCTAGGGTTTCCAAAACGTTCTAGATCAAAGAATATGTTTCACATTTTCATATTGCTTTCTACAGGGTTTAAATTA 
TTATACACATTTACCAGTAGTCTATTAAAGGACTTATTTTAATAGGTAAGTGAAGTAGGTATTTCACTATGCTTTGATA 
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AGCATAGTGAACACTTTGTTCATGTGTTTATTAACCATTGTAATTGAGAAAAATGGCTGAATTGAGCCTTAAAGAATGA 
ATAGCATTTTAAATATCAATTGAAGGCAAAGATGGGGAAGGTTTTTTCTGCAATGTTCATGGCATGGCAAACAAAGTCA 
TTCCATGTCAACCTCATGGAATTGTAAGTCATTTAGTATAAAAGCTTAGAGCAGTTGTTCTCAGTCTTGGCTGCACAAT 
AGGATCACCTGAGGGAGAATGTAAAAATCTCCAATATCTAGGCCTTACTAGACCAATAAAATCAGGATAGTTGGGTGAA 
GAACTCAGGCATCAGTAGTTTCTAAAAGTCCCCAGGTGATTACAATCTGTAAGCAAAATGTGAAACCAGTGGTATAGAG 
TGAGGTGAAATGGGATAGGTTGCCATTAGAGATGAAACAGAAGAGATGAAGACCATATGTAGCAAGACACAATGCTCTA 
GGATAAATTGTATACTTCCTGGGCAAATTAGCAAATGCTGTTAGGTTAGTGTCCCTTTCTTATCATCTTGGAGTCCTTT 
ACCTTTTTCATGCACTCATGCAGTGTGCATTACTCCCAACCAACAACTAGCACCTGATCTTGTGGACAGGCTGCAAGCA 
AACCGCCCCCACTGCCACCCACAAGCCTGGAGACCTGGGAGTTTTTTCTCCACACCCCCAGGACATAGGCCTGAAGCAA 
TGATTGCTGATGATATGATATAAGTAATCCAGCTTCCTCTTTCCTAATCAAGATAATTCTGACATGTGAACTATACTAG 
TCCATTCAAGTAGCCAATATGCAAACTTTGCCTTGTTATCTAGGACAAGATGAGCTTGTGCCAGAACATAAATCTGTAT 
GCTGCTTCCTTCACAAAGAAATGTTTCTATGAAAGAAAGGTCAGCTGAAGTAAATAGTGGACTTACTGACTTAGCTGCA 
AGCATCTTATTTCATCATGGACCAGTGACACAGACCAAGGATCTGCAAACCACACTTTGCGTGCTCTGCAGCAGTGAAC 
TCATTTTTAAAATATCCTTTTCTTGCCATATCTAAGGTCCCGGCCTTAGTTTAGATGCCCATTAGTTTTGAGGTTTAGA 
ACCACTGGTTTGCATTTCAAAACGTAACTCAAGAACCATGCCAATATTTCAATGGAGATGGTAGCTTCCTCAGAATTTG 
TAAACTGAAATTCTCTTTGTGAGATATGTGTTATTTACTGTAGACTTCATAGCTCATAGACTGATTCTAAATTATATTT 
GTAAGGTAACTTAGGTGTATCCCACMTATCTGACGTGGAGCAAGTATTGAAAACTTTCTGGTGCTCAGTTTTCTCACTT 
CTTGAATGAGGAAAATGAACTACATTATTCCTAA.GGTCTCTTTCAGTTCTAAAATGTTATGTTCAACAAGAGCTACTAG 
ATTATGTCAGTGAAACAAACATAAAACAGATTATTCCAGTAGCAATTGTCACTTCTCAAAACAAATTGACAAAAGTCAT 
ACATCTATTGTAACAACAATTCTCCAGGAAGCTAACCTTTGCCTGTTTTTCATAAGGATATGTTTACTGCTTTTAACTT 
TGCTTTGGAAATGGGTAACCATCTAATTAGGTTGATAAGGTCAACATGCAGGAGCTTTGGAAAGAGATTGGATAATATT 
TGTGAGTGTGTATATTTGCCTAGACATGCTTTTTGTCAAGTTTATTGTACTTTAATGATTAGCTAGAAATAATAAGGCT 
GCTGTATATGCTATTTTATTAATGCTGTGTCATGTATGGGTTTTTCGAAGGTAATTTGAAAATACAGAGAAAATATAAT 
TATTTGAGGGTGCTTTTAGAAGAGGTGGATATGTTTATAAAATTAAATAGTAATTTAATAACACAATACTTCTCAAGAC 
AGAATTCACCAGTATACATGGTTCATAGAGAGGGTTTGTGGCACTGAATGAGTTTTATTTTCCCTGATTTTCAAGGAGC 
ATGTAAATGCATTTTGGTGTGATCTTGTGGATCAA.GAAAGATGATTTTAACATATGTAAATCATTTCTGCTCATCAGTT 
TGTCACATCTTGTCCCCAAACAACCCTAAAATAGTTCAATATTTTTTAGACTCTTTTGTTGCTCAACTTATCTAGGAAG 
AAATGTGGACTTCACAGTCATATCACAGACTTTCCATTTGAAATGATTCTCAATTCCATTCTCTTCTGGGCTCTTACAC 
TTTTGAATCCTCATAAAAACATGGGGAATTAGGACATCTGTGTGGCATTTTTAAAATTTATTCTTTTTTTTCCTTAAGT 
GAGGTATAATACACAGATAGGAAAGTATATTGATCTTAAGTATACAACCCAATGAATTTTTACATATGTGTACACTAGT 
ATAACTACCACTTGAACCAAGATATAAAGCAAGATTTAAAAAATCTCTTCTCATCCCTTCCCAGTTAATTTTCCTCCAT 
TTAGAAGTTACCACCATTTTGACTTCAAGCACCATAACTTGATTTTGCCTGTTCTTGTTCTTCATAGAAATGGAATGAX 
ACCTTATATTTGCTTTCTTTTGCTCAATATTGTGTTTGTGAGATTCATGTGTATTCTTGCCTATGGTATAATAAATAAT 
CATTAGCTTCATTTTTACTGTGATGTAATACTCTATGGAGATTTCATTTTACTCTTGATAGATCTTTATTTTCATTTTT 
CAGTTATGAATGTCTGTTGTGATTTTTGATGAATACATCTACTCATTCATTTTTTAGTTGACATAGCTAGAGTTAACAT 
GGCTGGTTTGTAGGGTAGACATAATTCAGCTTTAGTAAATGCTGCCAAAGGATTTTACAAAGTGATAGTACTAACTTCT 
ATTTCTACCAGTGATGTATGAGAGCCCTAGTTCCTCTGCATTTGTGCCCATATGTGATATTGTCAGTGTTTTTCATTTT 
AATGATTGTGGTGGATGTGTGGTAGTATCTCACTGTGGTTTTAAATTTTATTTCTCTAATTAATAATAATATCCTATGC 
CTTTTCATATGCTTACTGGCCTTCTGGGAACCTGTTATATGAAATACTATTCAAATTTTTTAGCTATTTTCCTTTAATT 
GTCTTTTTTTGTTTTTGATTTGTTCTTTATGTATTCTGATAAATATGTAAAAAAATCAAATTAACAAGTATCTGATTCC 
AGTCTGTGTCCTGCTAGTTTTTTATTAATAATTTATTTTGATGAACATAAGTTATTAATTTTAAGGAAGTCTAATTTAT 
CACTATTTTCTGTGATTGTTCATGCTTTTTGCGTTGTGTTTTACTATGTGATTTGAAAATCCAGTCACCACAAAATGCA 
TTCAAATTGACAGATGCTAGGTTTGTTTCTTTCCCCATTAAAAAAATTGTAATATTCACATACATAAAATTTACCATCT 
TGGCCATTTTTAAGTATAAAGTTTAGTGTTAATAAAAACATTCATAATGTTGTAAAACCATAATCATTACCCATCTCCA 
GAACTCTTTTTATTTTATAAAACCAAAACTCTGTATTCATTAAACAACAACTCCCCATTCCTCCTTGTCCCCATTGTCT 
GGCAACCCCCTGCCAATTTTCTGTCCCTATGATTTTGACTACTCTAAGTATGTAATATAAGAGGAATTATACAATATTT 
GTCTTCTGTGCACTTGGTATAATGTCCTCAAGATTTATCCATGCTGTAGAATATGTTAGAATTTCCTTCCTTTTTAAGG 
CTGAATAATATTCCATTGTATGTATATAACATACTGTGACTTAAATTCTGGCTTACCATGTTTGTCTATCCTGAAAAAT 
GTCCCATGTGCATTGAGAAGAATGTATATGATGTTATTGTTGGGTAGTGTTCCATACCTGTCTATTAGATCAAATTGGT 
TATTGTGTTGTCTTTCATTTTCTTACTTGATTTTCTGTCTGATTGTTCTATCCATTAATGAAAGCAGAGTATTAAAGTA 
TCCAACTATTATTATAGAACTGTCTATTTTTCTTCTCAGTTCTGTCAGTTTTTGCTTCATATTTTTATTGTCCTATTGG 
TGGCATAAATGTTTAAAATGGTTATATTTCTTGATGTACTGAAACTGTTACTAATATGTAATATGTCTTTCTTTGTCTC 
TTGCAGTTTTTTTGATTTAAAGTTTATTTTGTCTTATATTAGCATAACCACTCCTGCTCTCTTTTGGTTAACTCTTTAC 
ATGGAATATTTGTTTCATCGTTTTATTTTTAATCTATCTGTGTCTTTGGATCTAAAGTGAGTTTCTTGTAGATAGCGTA 
TTGTTGGATTCTGTTTTTTAATCTATGCTGCCAATTTGTCATTTGATTGGAAAATTTAATCCATTTACATTTAAAGTAT 
GTAATCACAGGTTGAAA.TAAAGAAGGAAGCAATTTCCTCAAAGAAGTAGGTATGCCACTACCAAGAGAAGGGAAATAAG 
GTGCTGGGCAGACACAAATAATAGATGTCTATTACAAAGGAAATAAAAATGCTTGACTCATGTGAGCTGGTTGTTGAAA 
GTCTCTGGCTCTCAGAACTGGGGCTCTATAGAGGATCACTGCAGGCCTAAGCAAAATAGAAATACAAGATGCAATTCCA 
GACTCTTACTTGGAAGTCACTTTCATGGGGTTTTAAGGCCAAAGGTGGATCCCTATATTACATCCATCAGAATAAAGCG 
CTATCTGATTTTCTCTTACTGGTTCCAAGGAGATGCTCCTGTTGGTAAAATAGGGGCCCCAGAATCTCCCAAATTATCA 
CCCTTAAAAGATCTTGTGTTAGTAATTCATGTTTAATTCCCTTTCCTTCCTAAGTTTCTCCAACATGAGTATAAAATTC 
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TTATGGCTACAACAGCATTTAGATAATTGATAACTGTGACAGATAAACAACATAGTTGCTTTTGAATAATTGCTACTTC 
TAGTATTAACTCTGTAGCAATAAGCACTTCTTAGGGAACTCTATTCAATTCTTATTTCTATCTTATTTATATTGGGATA 
TGTGATTCTCAAACTTTAACATGTGTACAAATCATCTGGACGGCTGGTTAAGATATAGATTGCTGGGCCAAATCTCTCA 
GAGTTTATGATAACATAGGTCTGGGATAGGGGCCCAACATTTAACAAGCTCCTAGTGATGCTGCTGTTGCTTGTCCAGG 
GATCACACTTTAAGAAGTAGATAAAAGATACGTCCCTAAACATATTAACATGAATAAGTCCTTTATACATCATATTTTG 
TCTCATTAGGGAAACTTTCAATTAAAAGAAACTGTATTTTCTTTGGAAAATAAAGAGCCTTTATTATAAAAATGAAAAT 
ATTTGCTCCTCAATTAATTTTGCAATTTTGATTTGCTTGAGGGTTGGGGTAAGAGATAGATTCATATATCAGATTAATT 
TCTTGGAGGCCATGCATCTTGCAGAAGGGAAAAAAATCCTCATAAGTAGCATTTTTTAAAACACAAGGATAGTTTTTTA 
TCCCATTGCAAGTAGCCTTAACCTCTGCTCTACAGTTTTTTTATCTGTTCAGCCTAATCAGATTTTGTGGTTGGTTGAT 

AAAGGTCTGATTCTAAATTCTGTCAGTTCCAGATTTGGTCGCCAAATGAATCATAGAAATCGCTACAGAGGAGTGAATC 
ATACTGCTCTCTTTCTATCAGTCATGGCCAATAATTTCAGTTAGCCTACCTCATAAATTAAAATCTGGGAGCAAGAATT 
TTTTTGGTAGCAACGTTGCATCAGTACTGACATACAAGAGATGATTCTGAGAGTAGCATGGGAGAGAGGAAGAATACAG 
ATTCTGCAATAATAACTGTATCAGGTGATATTTTTCTTCACCTGTTACATTTCAGATGATGGAACTTTAAGTATTGAGT 
GGCTCAAGGACTTCTGGGGCACAGAGATTCCACTTTAGAAGCTTTCTTTCTTCCTTGAACACTTTAGGTTTAAATGTCT 
CCTTTTAGGACAAACTCCTGTTTGGAGTATGGTATTTTCTCTATTCTAAGTAAGTATTAAGAATCAATAAGGGCCTCTG 
TCCTCTGTTCAGTTTCTGAAGGACCATGCACCATGGTTAAAATACTTGTCCATAATATGTCATGATAGTGTGGTATGCC 
TGCTAACATCACTATTTCATACTTTGCAGTTTCTAATTCTGCCCTAACAAGTAATCTTTAATTCTTCTTCAAGTATTAA 
GATAAATAATATTATTAAATTGGTATCTAGTAGTTATACTAAATTCATTTTTATTAAGTTCATTAACAGTGCCTGTGTT 
CACCACCTTACTCGTAGGTAACAAACATGGGGCATCTTCATTTAAATCAAGTTTAAAAAATATTCTATAAGTTATGTAA 
ACACACAAACTAGAAAGTATTGAAGATAACACAAGAGAAAGATTGTCAAAGTATCCTGTCTCCTTTCTATGAATTTGCT 
GGAGAAAATAGAAAAGTGGACTAGGTCATGAGCAGAATTGAGTTTGTGTGTATTTCAGGACACCGTTGACGTTTCCTTG 
GCTTTAAATGATTTAGAATGGTGCCTGGTGGTAGAAAACTTTCTGGAGGCTACATGAGAAGTGATACTAATAAAGTTTT 
CATATGTATGTACTCTCTTCTCAAAGAGAAAACATTTTATTTGTGATCTTAGCATCTCTCTCAAGGAGATGATATGGAA 
GTTGAGCGTCTGCAATGGTTCGTAAATTGAGGGAAGGTTTAATTCCCACCTTGTTCATTTAAGTATCATGTACTATGAT 
AGGCTCAGGGGAAACCAAGAAAAATTCACTTCCCATGACCTCAATTAATTTCAATTATAGTGAAAGAAACATTAAAACA 
AAATTATAATACATTAAGATGATTATTCTAAAAGCATTCAGCATAAAGTCCTATGGTGCCTACAGACACCTAATCTCGC 
TGGACGAGTCTGAGAAGGCTGCATAGATTTACAGGGCAATTGAGGGCCAGAGGGAGGTCTAGGAAAATGGAGGACAGGT 
GCCAATGACAGAGGCATAAAGGAAGACTGGCTTGTCATTGTGTAAAGGTGTAGCAGAAACGCAGCAGCCAAGGCTACTC 
TTGGAAGCAGTGGCTCCATAATGCCTGGCCTTATTGACTATAAAAAAAGTTTAAAAAAAATTTATTCTGTTGTCAACGG 
GGGAAGAGAATTTTGAAGAAATGGAATGGCAAACTTTCCTAGCTTTTACAGAGAATTGCGAAAAGAATCGGGAGGGGAG 
AAGAGGTAGGCTTCCAGAAATGACTCCCAGAACAAGACCATCCGACTGGTCTCAAGAGAATCATCCCAGAAGGCTGCCC 
GTGAACCTTTGGAGTTCAAGAACGTATAGTATGATGGAAATCCTGGGAACAGGAGGCTGCCACCAACATGGCTGCTACA 
ATTCTTCAGACACCATGGTGTCAGTGACTCCACACAGGGCCATTGCTGCCCCAAACCTAATATTTCCACACCCCTATTT 
GCCAGCAACAATAACCAAAGCAATAGGAAAATAGCCCCTGCTTCGCTTCTGTCTGCCAGCTGTCTCACTAGAGCACATG 
AAACTGGTGGAATCTAATATGTATTTGAAACTCTTATCGCAAAGTAGTCTGATAATTGTAGTTTTTGCCTTTCCAGACT 
CCACAATACAGGTGAGCTCTCTGGAAGAAGGGAG/^AATTAATGTTGAGGACCAATTCATCATATATACTAGACAAAAGA 
TGGATGACATGGATAAGGAAATCTATAGAGAAGAGAAGCACCTGAGAACATGAACATTCAAGGGACAATTGAGGAGACT 
AAGGATGAATGGTCACGGGGTCAAGGGAAGAACGCAGGAAAATGTAGCATTATGGCAZYCCAAAGAAGAACAAAAGTTTA 
GGAAGAAGGAAGTGGATAATAATGGGAAAATGCTGTAGTGCAGCAGTTATCAATTTTTGTAGTATGACATCTTTTCAGT 
AACAAAAATTCTGTGTACCCCTAGTATTAGGCAAGACTTTGTTACAGAAAATCAACTTAAAGTCATTTATGCAAAAAAT 
GAATTTATTGACACATACAACTTTAAGTGCAGTGGGGACAGATCTAGCATTAGCTGCTTAAGTGGTGCAATCGGGTTAA 
ACCTTTCTCTCTCCCTCTTTTGCTTTGCTTGTCTGCCCTCTGTATTGGCGTCATTGTTAGGCAGGCTTTTTCCATGAAA 
CTAGGAAAAACTGAACTCTGGAAACCAGACCTACATATTGCTTACAACTTCTGATCCCAAAAGAAGAGAACTTTCTCTC 
TTCTAGTATCCCCAGGTCAAATCTTAGGGAAGAGATTGATTGGCCTGGCTTAGGTCAGGTGCCTTTCACTGCACCAATC 
ACTTGCAGGCTGTAAGCATAGAGTGCTCCAATTGGCTAAATCTGGGTTACATGCCCATCCTGCTGGTGGAGGGAATCTT 
GTCAGTCACACCCAAAACATGGAAAGGATTTTTCCATGAGAATCACAGAAAGTTATGATTTTTCTATTATAAAAAGAGA 

aaatagaaaatggatgctaagcaggcaaatttaccagtctgtgacagttccacataagaataattacatatttagaatg 
tgttacttgagaaaaaaaatatatatataatgacaaagagctactatgaatttagtgacacttaaaataaatttctaaa 
attcatgataacagctgctatgtacatttaaaaattacatatatatgcaacgatatcttccttttgcaagtaatgcttg' 
gggagcttctagatttatgagcctctttcagtcactctgaagcctccaaaacacagatttcttgccttgaaattaagtt 
aatcatggattcaaaaagtagcctatgcacaatttcaggtgttcttacataaagacatgctcaggaaatattttaagac 
attttcattcagtatatagagtaccagtaaatactgtaccttcaggtgggtgatttgctaccacccaaatagctaattt 
aaaaaccaaaataaaccacgaaaatgagggtaggggtagggaagcacacacagtttcacaagtaacatcttcttttaat 
ttttttctagttctctcttttctgtttttcatttttaatatgcatatgatgcatagacaacaaatatggaaacattaaa 
tgagaaaaaatatataaaaatgttattcatataatataaataaaaatatacaaataaaacgcgtaataaacacaatata 

TAAAACATATATACAAATAAACATTTGTATATATACATTATACATATATATCTATATATATATTTGTATATACATATAT 
ATATTCCCTACCCCACCCCCCCAAGATTCTTAAAGCAAGTAGCTTTCTCTTGAGGACAGCTTAGAGACCTGTGCCATAT 
GAAATGGGATCTGGACCCGTCCCCAGTGCCCTGTGAAGGGTTGCTCTGTACATTAGCTCCCCAATCTGCAAAATGGATG 
TTGCTTGACCCGTTTTCTTTCCGCCTCCTGGGAACTGGTTAAAGTCCACACAAACTCCTTCAACCTCCAGGGACAGAAA 
TGGCATCTACGAGCTAATGTGAGGGTCCCTGGGTGCAGAGAAATGTATTAGGAGCTGTGTTTCCGGAATGACGGTTTCG 
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TTCTTGGTCTACTGAGCGTCACCGAGCTCGGAGGACACCTCTGTCATTTCAGCAGAGTGACAGGGCTCAATGATTCCAG 
CGCCCAGGTGGAGAGAAAGCGGCTGAGGGGCTTGGCCGGCTCCTGTCGCGCCCCTCAGTCCGCCCCAGTCCCATGCAGG 
CTCAGCGCCAGGCTCTCCGCCCCCGCCAGCTGTGGCTGTGCCGCTTCTCAGCTTGGGCCATTTGCAGTGGCCTGGCCTG 
CCATAAAAGAGCATCCACCATTAGGATGGARACGCAGCTGTTAGAAATAGAAGCACCAAAGTGAAACTGTTCTTGGTCC 
CTGAGGCCACCTGGTCATCTTCCCCTACATTGTAGCCTACCAGAACTACCTGGGCTGTAATCTAATATTTCTGAAAAAA 
AAAAAAAAATTAGGAAACCCTATAAAAATAATACCGTGCCATGAGTATTTACATAAACAGTGAGGTTTGAAATAGGTTT 
TAAAACAGTTAATTAACATGGTTTCTTAGACATCAAAGAGCTTCCAGGTTAAAAAAATTGGGGAGGGGGGTGTATCCTT 
TTTTACTTCAGAGATATTTTTGTTTCCTTTTTGGGAAAGCCTTTACTATCTTTTGCTAAATAAGCAAGGAGTTGGTCTG 
GAATAATTTAATTCGCTTCCTGGTGGAATGCAGCTTTATTTTCCTTGTTTTAAGGATTGAATGCATCTATGTATTGATT 
' ACTTTGCTGTTTCAAAAGTTAAATTTGATTTTATAATTTAATGAGGCTGCTTTCTTTATTTTAGCATGTGGTTTTAAAA 
GTTGTTTTTTTAAAAAAAAAACAAATGAGACATCTCTTTTTTGAGGTAAATCAAAAAATCAAAAGCTTGAGGATTTATA 
TATAATTTTTTCAATTCTCAGTTTATCTTTGCCAACATTAATGGATTTTTTAAAAACCTGGACAATTACTAAAAATTGT 
CACAAATAGCAGTTTTACTAAAGCTTTGCTTTTATTTTGAGTTAATATATTAGATTTAGTACATTTGTTAAGTAGTTAA 
GGAAACTGGCAGTATTATTTTTTTCCCAATTTAGAATCTACATTGACATTTGTAGATTCTAAGTTAGTATGGATCTCAA 
AA.TTTGTGCTTTCAATTCACATTGAGGGAAATAAGACTGAGCTGCTGTGTATTTTCCTTTCTTTTCAATGTATTTTGCC 
TTATAGCTGCATAAATAGAAAAGTAATTACTTAAAAATAAGTAATTTACTTACTTAGCAAGGTTTCTGATGGTAGCTTT 
TATTAAATTCTCAACTAAGATAATTATTGCAGAGAATTTCCCAACTTAAAGCAAACACTTCATTAGGTTCAAGATAATT 
AAAAAACACAACCATTTTATACTTGCCTTCATGATCTTTCTGTCTCCCTCCTTCCCTCTCCCTCCTTTTCTCCCCCTCC 
CTCTTTCTCCCTCTTTTCCTCTCCTCCCACTCTCCTCCCTCCGGCTCTCTTTCTCATCTCTCTGCCAGCGTAAGTGTAA 
TAACTTCTTAACCTTATCTCAGAAGATGAATACTATGCCCAAACTAGGAAAAAAATCCCACACTAGAATGATGTTGCAA 
AAATTGCCATAAGATAATGATGACATTTTACCATCCTGTGACATTATCATTATTGATTCTTCCTCTATTTTATTTAATG 
CCATACAACAATAGGCCCTTTGCTGGATTGAAGTGTTGCTAAAATTCTAGTGTGTTTGTTTTTTAGATGAATGGCAGAA 
TTGCCAACAGGAAGCTTTTCCAAAA.TCTCCATTGTTATCCAGAGAGAAAAGAATGACATAGCAATGTTTTTAACATTTC 
AACAGCATAATTTTCTTTGTCTCTGGAAAACGGGAAGCTACGTATCATTAGGAATTTCCTGATTAATTTCCTAAAGTAT 
AAGGGTTCTAGTGCTATACAGGGAGCAACCGAGGCGACCTGCTCATTAACACTAAAAAAAAAAAAAAAAAAAAAAGAAA 
AAAAGAAAAAATACTTTCCTTGGGGACAAGCAGGATTTCTAAGGGCTTGCTGGCAATGTTATTTGACTGTACATAGAGG 
TTTCCAGCACAGATTTCTCTTCCAGCTCAGTGAAAATAAGAGTCCAGGCAGCCTGGCTTTAAATCAGTTGATAGAAAGG 
CAAAGATCTCAGAAATCTGGTTTTAATTTATCAGCTTTGAGTTGCTTTTTCCTTCACCTTTTCATGCTTGTCACTGGCT 
GCCTAACCCAAGTGAGGCAGGTTTCCTGTAGATCCCATCTGTCTTGCCGGCACCTCCTGCACTTGCTGGCATCCCTTGC 
CCTTGTTGGCAACTTCTGCATGCTGGATAGTGTCCCGTCAGGTCTAGGATAACGGTTCTCAAAGGGCAGCCTGGTGCCA 
TTGCTAGTCCACAGATAGACTGCACTTTGATGCATTAATGATGTTTAATACCACAGTGACTATATTTTTACTTTGTTAT 
ACTGATCATTGTTGCTGCTTATAAGAATACAATGGGAGACAGGATTCTGAGGCTGGGTGCTGGGGGAAGCCATTTAAAA 
TCTGGCAGCACTGGCGGGAAAGCATACCTGGTGCTGCCAGGTTGGAGCTTGGTGCCCTTTTCTGCCTTTTTCATGACAC 
CTCTAAGGGGGAGCCATTGTCCTGCTATTCTCTTTGGCTTTCTTTTTAAGGGGCTGTGCACCCATAGATTTGCTGTAGC 
CAAAACTTACAAGACCGTAACTACACAGTTCAACCCTACATACACCCTGTGATATCTCTGAACTCTTCTCTACTCCTCT 
CTTCCCTGCTCACTTGGCCCCAGCTGTGCTTCAGACACACCAAGGTACTTCCAGACACTTACAGGCTTCACTCCTGCCC 
CTCCATTAAGCTGTTACTCAAATGTCGTCTTTTCAAAGAATCTCTTTCTGGGCATGCTATCTAAAATTGCAATCCCTAC 
TGCTAATACACTCTATTTTTGTCTTTGCACATATCACCATCTCACAGAATGTATTTTACTCACTAATCACTTACACATT 
TTACTTATATTTACTTATTAACTTAGTATCTGTCCTCCCTCTGTAGAATATAAGGTAAATGAATATAGAGGTTTTTCTT 
TTTGTTCACTGCTGTATTTTGCATGCATGGAACAATGCCTGTCACTTAATAGGTGCTTAATAAGTATCTGAAAGAACAA 
ATGAACAGTTAGAAGCCCGATACATTTATTTCTTAATCTGGTTTATACCCACAGCAGCAGAAATGCTATAATGACTTGC 
CCCATTTAAGTTTGGGTCAAAATTCAGTATACTGACTTATTAATGAAGTCATTTGGAATGAGTAAGAGTCCTAGGTCTA 
TGTCGATCACACTGAAATAAGAGCAGACCATTGATTGATTCAATACTAAATGTGATTGTTCTATAACTTTCTGAACACT 
TCATGTAACAGCTCTGTCTAAATCTCAGAATCTCATTTATACCTCATCACTGAATATTTTTAGAATATTGAAGGAGTTT 
ATTGGGGAGAGAATGTTTACTATATCTCAATCACTTCTTATATATGATCTATTTTAATTCTTATAAAAACAGTGTAAAA 
ATACATTATTCCTATTTGAACTGAAATTCTGAACATCTTTTTAATTACTCAAGGTTTCACAAATTATGAGAGAAGGTTA 
TGATCTTTTCAAGTTATGCTGTAAAATAAGGACTTCTGTTAGAAAACAACAAATAAATGATTAGACTACCCTCCATGTT 
ATTCATCCTCTGTTAGCTGAATATTCGTCTTAAAGTAGGGCCCTGCCATGCCATTCTCCTGCTAAGAGTCTGCATTGGT 
TTCCTACTGGATCAAATCCAAGCTAAGGCACTCAAGTGCCAAGCAAGGCACTCAAAGCCTCATATAGTCTCATTTCCCC 
TTAACCATCTTAGGTTATTTACCTCAGCTGCCTGTAACAAATCCTCTGCTCTAGTCAAGAAGTTTCTCTTCTTCTTTTC 
TTCCTTCCTCCTTATTAGCCACCCCTCCTGCGTTAGGCACCCGTTTACTAGTCTGCCCTGCTTCAGGGACTTCTTATTT 
CTTCTCTGATGTTCCTTTCAGGCATGAATGTCATTCTTTTTTTCCTGCTTATCCATACACCTTATGGACCTATCTGTAA 
GATCCACCTGTAAATTACACACTTTGTTTTCATGTCCCTAGCCTACAACAAATAATCTCTCTCATTTTTCTTTTCTTAA 
TTACTTTTGAACTTATCAGGTGTACCACACAATTTATTAATCCTTATTTAATTACAGACTGTAGCATTCTATAATTGTT 
TCTAGTGTTAGCCTTGCTCTCTAAACAAGATTGTAAGTGCTTAAAGAGATTTATGTCTTATACTTTCCCGCCTATACTT 
TGTAGAGTAGAGGTTGTTTTATTAAGAGATGCCCTACAAATACTTGGCTTTTCATCCTGTATAGGTATGAGTCCTGCTA 
TTAATAGAAACAATGACATCATTTTAGGATAGATAGTAAAATGTGGTTTATCCAGCAGCAGATCCTTCCAATCTGATAT 
TAGTTTTATGCATTTTATGAGCACACATATTTTCAGAAAGTCACTGGAAGATTTTGCTTCTGTTATATTTGAAATTTGA 
ACACCAAACTTCCACATTGTGAAATGTTTGCATGAACACTTTTGAGAACTTTAGATGAAAGGTGTAGTATAAGTACAAA 
GTATGCATCTTCAAAAAGCAAAATGAAAATGCAAATATTTAGAAATTTCAAAACAAAGCATGGGAAATTTTGGGTATAT 
TGCAAGGCCAAATAATTCATCATTCCATTTCTAGAGCACTAGAAAAGGTTGGGAAATCTGTCCTTTGAAGCCTTAGAGT 
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ATGTATATTTTTCTCTTTAGCCCTGTGCTGTTTCCTTGAGGATATGCCTGTAGCAATAAAGGTAATCGGGAAGGCTTTG 
AATTTCTGAGACAGTGTTAAGCATTTTTTAACATCAGATTAAAGGTGGCAAAAGCTAGGGATGATCTACAGGTGACTTC 
AAATCAGGGGTTACATTGCAAGTCCGTCTTTTGGATGAGATAAGTCAAAGTGCCAGTGAATGTGTTTTGGTGGCAAGAA 
AAGAAGCTGAGAGGGTCAGGATGCAGAAGTCAGCATTTTTTCAAGAAACACTGGGATAGAATTTCTTTGTGTGGAACTG 
TACCATGTCTGGAGATACCTCACTTAATGACATTAGTTGAATACTGTGCAGTTTGTCCAATTTTCAAAATGAAGTACAT 
TTATGATTTTTCCCTGTCATGCATATTTATTGCCTTTTCTTTTTTTGTTTTATTCCTTGAGATAGGGTCTCAATTTGCT 
GCCCAGGTTGGAGTGCAGTGGGGTGATCTCCGCTCACTGCAACCCCCGCCTCCCAGGTTTGAACAACTCTCCTGTCTCA 
GCCTCCCGAGTACTACAGGCACACATCACCACGCCTGGCTAATTTTTTTTTTTTTGTACTTTTAGTAGAGACGGGGTTT 
CACCATATTGGTCAGGTTGGTCTCAAACTCATGACCTCAGGTGATCCACCCGCCTTGGCCTCCCAAAGTGCTGAGATTA 
CAGGCGTGAGCCACCATGCCCCACCCTATTGCCTTTTCAGGAAAGTTTTTGGAGTGTTCTGAAGGTTGGGGAGGATCCA 
CATTCTCTATCTTTAGAAGCTTTCTCTTTAGTGTCCCTTTGAATGCTGGCTTCAGTTCAGTGGATAATAGGTGGATCAG 
GCTGGGTGCATTTTTAGATTTTGTGGTATCAGAATTTGAAAACAAGATCTGCTCCAAGGGTAGGGGCAGGTCCCACTGG 
TAGAGACAAAAGGATGTTTTGCCAGTTTGCAAGCAGAGTGCAATGTACTGAAAGAGGAGTGCTAA.GTGCAAAGTTGCAC 
ATCTAAGCCAGCTGTCACTGGGCAAAGTCCTGCAAAGTCTCACAGGTGGCACCCCATGGGCCGGCCCATCACAGGAAGA 
CAGAGCCTGAGTGTGGCCAGTTTGTGGTGCTCCAGGCAGTGGGTCATGAAGCTGGGCTCAAGTAGGCCTGGCAGCTGAC 
AGCGGACCTAGCCTTTGAGCTGGGGATCAGAGTTGCAGGCTTAAAGGAGCTCTCAGGCAGAAACCTGGAAGACAAGGAA 
GGTGGGGGAGTATGATAAGGACCAGCTGCTGAAAA.CGGGGCACACGTGGCTACAAAAATAATAATAATCCCCACAGATA 
ATAATAATAAAGATAGCTAACACTTATTGATGCTTACTATATGTCAGAAAATGTCCCAGGTCCTTCACACATTTTAACT 
CTATCAATCCTTAAAGGCTGGTACTGCTATCATCCCCACCTTATGGGGGAGTAAACTGAGTCCCAGTAA.GGTGGAATAG 

TATCCTCCAGGCTATCCCACCTTCAAGTACTAAAAGGTGATACAAAATAAATTGAGTCTTTACAGTTTATTGGAAAGGG 
CAAAAGCTTTGAGCTAGAGAGATAAGGATTTGGATCTCACCTCTACCACTTGTTATTTCTGACATTTTGGGAAAATCAT 
GTGATTATCTTAGATTTGCTATATCATATGTAGAATGCGGGAAATGCCATCCAGCCCATTGATTTTGAAGAACTAAGTG 
AAA.TAATAGATACAAGCTAATTAGACTTCATCTGGCAAGAAGCTGCCACTCAACAAATATCTGCTTGCTTTCATTCTCT 
AAATGCCCATTCGTATAGAGCTCTTTCAGTTACTTCCGATTGGAAATAGGATTATTCCAGGGCACAAGTCTGGGCTAAG 
CTTGAGATAATTAGGGAAGCCACAGGTTTCAACCCTTGTGAAAAGAAGAATAGATAGATAGATAGATAGATGACAGATA 
GAGACAGATAGATAGATAGATGACAGAGAGATAGAGAGATATAGATTAGATAGATGACAGAGAGATAGAGAGATAGCTA 
GCTAGCTAGATAGATAGATAGACAGACAGACAGATAAAAGACACCACAGGCTATAGTGAGAGGTGAGACAGCACCTGGC 
TGTTTCCTGCCTGCTTACCCTTAAACAATGTGGTGCTTTCTTCTTTTAATTTACAGAAAAATGTGCTGGCAAGTGGTTT 
TGTATACAGTTAATTCAATCAATGAAACTTTGCATCTTAAAGATGTAAACTAATGCTCACTTCAGGAACAATAATTGGC 
AAATTTAAAAATTATTCATTTTTATAAACATGTTAATCTTTTGCTTTCAAGATTTTTTGTGTTCATTAACTTTGTTAGT 
ACTCAGAACTGACTGAAATGATTCTAAGTTTGAATTTCTATAATTATGCTTGAATTTCAAAGCCTACCTTGCATAGGAT 
GGTGGCTAGGGCATAAATATTACATCCTATCTCCAGTTAAGGCATGGATACCTGCACCATCTTTCATATGAGAAGCATG 
AACACAATTCTGACTATAAAATTTCATGATCATTCTTTCCACCTACAACTTTTTTGGATCTTTAGCTACGAATTACATT 
TAAAGCTATTACTGTATATACTTTTTCTGTACTTAAAAACATATTTGATAGAAATAGCCCACGTGTTCGCTGTAGAAAA 
ATTAGATTACATTAGGCACAGAAATTAAAGGAGAAAAGCCACCCATAATTCCAGTACTAAATAGTATCAAATTTTGAGG 
TATATCCTTCCAGATTATTTTCCATAGATGTTGAGGCATAGTACAGAAATGGGATCACACTCTACATACAGTTTTGTAA 
TCTGTGCTCCTCAGTCAGCTATTTATTACAATAAACACCTGTATATTCATATACATTATCATCTGTAGTAGCCTCATTC 
CATTGCATTTTTATAGCGATACTAATTTAGGTAATCTGCTATTGTTAAGTATTTAATTTATTCACTAGGCCGGGCATGG 
TGGCTCATGCCTGTAATCCCTGCACTTTGGGAGGTGGAGGCGGGTAGATCACCTGAGATCAGGAGTTCGAGACCAGCCT 
GGCCAACATGATGAAACCCGTCTCTACTAAAAATATAAAAATTAGTCGAGCGTAGTGGTGGGTGCCTGTAATCCCAGCT 
ACTCAGCAGGCTAGGCAGAAGAATCACTTGAACCTGGGAGGCAGAAGTTGCGGTGAGCCAAGATTGCGCCACTGCACTC 
CAGCCTGGGCAACAAGAGTGAAACTCTGTCTCAAAAAATTATTCACATTGTTTTTATTATTATGAACAAGGCTTTGACT 
GTCATCTTTGCACATCCATGTGTCTTTTTTTCATACTGATTCAAGGGGCATGTGTGTTTATCAGGCTTTTGATGTATTT 
GCCAAATACATCAAATATCTAGAAATAGCATGCTGACTATACTCCCTCTGGCAATAAATGAGTGCCTCAAAACTGTATT 
TTTTTTTCTTTTCATGTACCATCTGATAGACAAAATAGGCATCTCCTTATTTTATTTTTTATTCATTTGTTTTCTCGCA 

TACTGGGACATATTTATTTTCCTTACTGATTTTTAAGAGTTCTCCATGTTGTACCTCTTTAACTATAAAATATGTAATA 

CAGGCTGGGGATGGTGACTCACACCTGTAATCCCAGTACTTTGGGAGGCCAAGGCAGGCAGATTACTTGAGCCCAGAAA 
TTTGTGACTAGCCTGGGATCCATGAGGAAACTCTATCTTTACAAAATTTTTTTAAAAAAATTAGCCCAGTATGGTGGCC 
TGCACCTGTAGTCCCAGCTACTAGGGAGGCTGAGGTGGGAGGATCACTTGAGCCCAGGCAACAGGTTTGATTGCACCAC 
TGCACTCCAGTCTGGGTGACAGAGCCAAACCCTGTCTCAAAAACAAATAAATAGATAAATAAAATTAATGAAATCATTT 
TATTCATAGTTTATGCACTTAGAAAAGCATCTGGCATATATAGTGCTCAGAAAGATCTTCCTCACCCTTAGAGAAATAA 
AACGTTCACATATATTTTCTTTGAGTATTTCCATAGCTTCCTTTTTCATATTTAAAGTTTGAATTCATCTGGACTTTAT 
TCTGGCATAATATAAGTCTTAAGGCTTATTTTCCCAAATGATTATCAAGTTGTCCCAGTATAATTGATTATCCTGTGTT 
CCATATGCTGATAAAAAATGTTAACTCTGTCAAATATCAAATTCTTATGTATAGTTGTATCTCTTTGGTGTTTCTGTTC 
AGTTCTATTGGATTCTCTTCTAGTCTGGTGCCAGTATCAATTATTATAATTATTACAGAAATTACTCCTTTGTTAATAT 
TGTCTTTCAGAAATGTTCTGGATATATTTACATTTATTTATATGAGGTCTTAAAATACACAAGCAATGGGAGACAAGGG 
GGAATTGCAATTGGGGGTAAATAAAGCAAGTTTGGAAAAATGTTGATATTGTTGTAGCTGTGTGATGGGAATGTGGGAC 
TCATGATCCTATTTACTCTGCTTGCATGTATGTGTGAAAGTGACGATAACAAAACTTTATATAAATAATTAGGTAAATA 
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ATTCAGATCGGAACTGCATGTAATTGGAATTGCACATGCTTTCCTCTTTAGAAaCATGTTTTTTAAAAAAAGTCTCCTT 
TTATGTACTTCAATGAAGTTTTGTAGTTCATTTCTTTATATAGTCCCTCTACCTTTCTAAACAAACAAGCATACAAAAC 
CTAAGAAAGCTTCTTCATGCCTAGTTTTTAAGTTGTGTGTGTGTGTGTAGCAATTATATTTCAAATTGTTGGTATATAG 

TTTCTTTTTGGGAGGTTTTTCAAGTAGAGAATCCTGTGGTCTTCCTATAGTGATAGACTTGCCTCATCATTTTCAATAT 
TTATGATTCTCCTTTATGGGATTTATTAGCTAGCACTTTAAACACATTGGCAACTGAGGGTGGTGGTAGTGGGTATTTT 
TCTGCTGCTCCCGGCTTTAATGAGAATGTCTTCCATCTTTGATCACTAAGCAAGACATTGGCTATTTGAGAAAGATATG 
ACTTTTGGTCCCGTTTTATTAAATCTTAARAATCAGGATTCAGTGTTAAGTGTTTTCACATGCATTTTAGACATTCTTA 
GAAAGGATTATGTGTTTTTCTTTTCCCTTGGTCTATTACTTTAATGAGTTATATTAATAGGTTTCTTACTATTAAACTC 
TTCTCACATTCCAGAGTGTGTAAACTCATGAATAATATGGATCTTGTGTACTGTCTTACAGAAATTCCCTAAATTGATG 
GCATTTCTCCATGAGTTTTCTATTGTTTCTTGGTTCTAAGTGAATTTGGGAGCAAGGAGAGTGAAATAAATGGACTGAA 
ATTTCTATCTTATACTGGAAGTCTGGCATACTTGCATTGACTGTCATCTACAGTAGAGTCAAATGTACTGACTGAAATT 
CAGCTATGGTTAAAGAATGTGGCTTTTATTTCTTATAGCAAATTTTCTAGCTCTAGATTCTAGCTGTAGAGCCATGTTC 
CCATTAATGAGGTGGGGAAAAACACCCAAA.CTTTAATTCATTTCGGGATTAGAATAGTTTCTTTTGGGTCAGTATGTAA 
ATAATTGAAAGTTGAGCTATATATCAGAACTGTTTTTCTCCTCTTCAATGACTTCTGATGTCTTCCCTAAAACATAAAA 
TAACTTCTGGGTGCAGGAGAAAACATACATATCCTGGATTTATACTTACTAGCCATGTAATCTTGTGATGATTATTTCA 
GCTTTCTCTACCTTGATTTCTTCATCTGCAAATTGGATATTAAAATGACAACTATTTTACAGAATTTTGTGGGAATTGA 
ATTAGTTAATATATTTTAAGTGATTAGAACATTTCCTGGTACATAGCAAATGCCCCATAAGCGTTTGTAATTATAATAT 
AAAATTATGATTGTTCTCATAGTGTTAGGAGTGAAGTGGACTTTGGTTCATGTGCCATTTTCCAATTGAGTGCTCTTGG 
GATGATTTGGTGTCTGTCTCTCCTGCCTCCACTTTGAAGTATCTGAAGCTGGTTTAATACTCTAATTCTGTTCTCTTGC 
CATAAGCAAAGAATAGGAATTACATCTGTTTTTGCCAACTAGGTTGGCACCCAACTCTTGCTGGGAATATGGGGTCTCT 
TTCCTTAGTAATATTTATGAATGAGATAATCTGTAACAATATCTTGGTATGGTATGATATGTTGTGACATCATCTTCAT 
CTTAGCAGAGTTTGGATGAGTTAGAAACTGAAAGACCATTTTAATACTAAGTTTCTTTCATTCAGCTACTTCTACTTCA 
GATATTAAATTTGGTTTTACTTTTTCATTTATATGCTTTCGCTTATATTACTTCTTTAGTGAATTAAAGAGATTTTTAA 
AGAGAAAATTCTAGCTTCTCAAGCATCATTGTCCTTCTGAAAAATTGAACTAATAAGCCCTGAGATGATTAAAGCGTAG 
CCGATCCTTAGAAAAGAAATTGCCATTTTCCATTTTCACTAAGAAATTCATCTATTAGCACAATAATATTTATGAGATT 
TTGCTGTTGTGCAATCCCTCATTCATCCCTTATCACCATTTTGAATGAAGAGAGAGCAAAATCTAATTCCAGGTGCCAG 
ATGGGTGCCACACAAATGGCAATGATTCAGCACAGGCTCCAGTTACAGATACCAAGCTCTGAACAGCTATTTGGATAAT 
CAGGAGATCTTGGTGAACTGAGGTGAATTTTCTTCTGTGTGTCAGGTCCTCCACTTGTTCTTTCTCTATATTCAGAGCC 
TTTGAATTTGCTATGAAGCTTGGTATCTGCTTTGTCCTAGCAGTTAAGAGTTGGTGTCACAATTCACATCTTGCTGGAA 
AAGTGATGGGTTCATTTTGAGGCTCATTGAATGAGTCCTTGAAGAAGGAAGCATCAAAATGAAAAGGATTTCAAATCTC 
TGAGTATAAGGTTTGAAATGTTCATTTGACCTCACTGATGGCTGTGGAAAAGCCTAGGCTTGGACACAGAAACTGAAGG 
TTAAATCTTGTACTATAATTGAGTGTCTCTAGAATTAGTACAGGCTTCTCTCATTTTGTGGCAGTGTAACAGCAGACTA 
ACAATCCTGGGAAGAGTGCATTTTTAATGAAACATTTTTGCAGGGTTAGTAAAATCCAGATCTCCTAAAAAACCCAATG 
CTTGCTTACTCTAAGATGAGAAGGATAAGCCAAATTCAAGGCTTCTCACTATGCCACCAGGTTATACAATAAATTTTGA 
GCTCCCCTATCCTACATTTCGAAGGATTAATTCTAACTGTAATTTACCTTGATTCTTAGAGCTCGCTGAGGCTCTTGGT 
GTTAAAGACATATCAGGGGACAAAGTAATAAAAAGCTTACATTTAAGGAGTGCCTTCTTAGAGTTAGGTACAGTGGTTA 
TATACGCTGACATGTAAGTTCATCATTTAGTTTACACAGTAGTAGCCTTGAAATGTGAGTTTCAGTATCTACATTTATC 
TTGATCCTGACATTGACATGCAAAAGGGTTAAGTAGTTTCTCATGGCCATAAAATTAGAAAATGGCCAAAACAGAATTT 
GACTCCAAATTCTTTGGAATATGGAATATGACTGATTCCAAAACCTAATATTCCACTGATTAGTTTTGTCTCTTCATCT 
CTCCGAATCAACATCTCTTACATAAATTACTTTTGTTTAGGGGATATCTTAGAGTTCTTGTTTTATAATGGAGTGAGAA 
AAAAATATCTCCTTAAGAACAAAGGAATTAAAACAAGGCACTACATTGAAGGAGTTTATTTTATCTACCACATATACAC 
TGAATATGAAAGAAAAAGAGTATATTGAAAATGATTCTCTAATGGCAGAAAAA.TATTATAATTTATGCTGTACTAGATC 
TTGATTTTGTTGCTTGTTATTTTTAATGTCTATAATAAATTGGTAAAACAGTAAAACTCTTGAAAAGCAAAAAAAAAAA 
AAATCCAAATTCTTTGCCCACTTTTTTTTCTGCTGTTATTTTATTTTTAATGTAAAAAAGCCAACTGCTCTTTATCATT 
CGTTAGAAATTTGCTCCAAACTAAGGGGCATGTACAGTTTTCAATTTGTGGGTGTTAATGACTCCACCACAGTGGGCTC 
ATTCCCTTGCAAGGGCGCTAACGGGCTGTTGCTTCCTAAGAGACAGAGGATTGAGAGGTTTTGGTTTCTACTCATAGTC 

TTTCTTCTGTTTGTACAGTCTGCCGGCAATGACTCCTTGGGTAGCACTTGTTAATTAGGGAGAAATGATAGCTTGAGGG 
TACTTCCTGACTTACTTGGTGCTAGGATAAAAGTTGTTCTACTGAAGCCGCATTAGAACAACTTTTATGTACCTACCTC 
AAGTAAGATCTGCATGATGCTCTACCAATTCCCTTTTGTCTCTTTGATCTTTACTTTAACTCTGGTTTATTTTATTTAA 
ATTCTCATTGTGTCCCAAATAATCTAAACCAAGAGTATTATTAGGTCTTAAAATAATTCACTTGTATTTTTCTTAAGGA 
GGCTATTCACAGTAGATTTTGTGGGAAAATAAAAATTAGAATTCACGGCTGATTGACTAAATAAAAGCAACTAAAGAAC 
CAAAGGGTATGTTGATTTTAAAAAGGAACTTCTGAAGGTATCTGGCTCATAATTACCCAGAGATAATAATTTTGGTTCT 
ATAGCTCAGATTGAGAAAGCTATACATAATATAATGCAGGATCTATAACATGGATTGTCTTTCTCAATTTCTCACTATT 
CCTCACTCTCACCTTTCCTTCTCTCTTTCAGCTACCTATTCCTATCTAATCTATCTATCTATCTATCTATCTATCTATC 
TATCTATCTATCTATCTAACTGTCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTGC 
CTATCTTGTTTTTGCCAGAGAGGCAGAATGGTTCATGTTTTAGAACCTAGTTGGTCTCATGATACAAAGTACAGACTAT 
GATTTGTAATTAATGATTTGTAGACAGCAGTCTCTACATACATTCTACAACCCTCAGTGAAATGCCATTTCTAATACTT 
CTCAAATTTACAAGTATTCAGACAGCAGATTTTACTTTAATATGGGACAAAAAAACATTAAAAAGAATAAAAGGCTCAG 
TGCCTTGATGAACTCCACTTTTCTTTGTAGCTAGTAAGCAGCTTGCACCAGAGATTTTATGGGGATCATCTTGCTATCA 
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TTTTATTTTCCTCATGATGACTCAGGGAATTTTATCCTGAGGCTCTCAATGGATCTGTTATAGTCAAGCTGATGATGAC 
ACATCTCAGAGGCTCATTCCATATTGGGCCTCAGGCCAGCAAACTACGCACCATGCTGTCCTATGATTCACAGGACGAA 
ACTGCTCTAGACACCTCCCACTGCCCAGGCAGGAAGGGCACCATAATGAGGCAGTGGGAGGGTGTATGGCTAGGAAAGT 
TGCTAAAAGGAAGCTTTTGTTGTAACTTTCTTCTCTGCTGCAGGAGGCTAACACCAAAGCAAAGTATTATCAAGCAACA 

AATTATTTTAGGTGGGAGGAAATGGAATCCTGGGAGAAAAGTAATTAATTTATAGCTCAATGACTGAACTGTGCCATTT 
TGAAATACTGGTCAAGGTGAGCGTTGAAAGAGTGGGTACTCTGGCATTTCCATACCCTTGGGAGTGAAGAATTAGGGTA 
TTTGGGGAGCCAAATGATATGCTTGTATTTCCAAAAATGTCATTTATTTTGTAATAAATTTGTGCTGAAATAAAAAGTG 
GCTTGTGTTCTCTATGTAAGTGTGACCGCCTGCATATTATTCATTCAATGGTCATTTACAGCATACTTTATAGGTGTGG 
AATTCTACAGATGCCTTTTCTACAGGGACAAAGTTCTGACTAGATGCACAAAGGAGATGAAAAGAACCGTCAATGTCTA 
CTTTCATGTTCCTTTCCCTCTACGTGGGGAAAAACATCAGTATATGAAATGGCATTTGAATAACTTAAAGAGAAGTGTT 
CACAAGAGCAGAATAACTCGGAACAGGCTTTGAAGCCATTAGGTGTATGAATCATTTACTGCCTCCTCGGGGGTCCCAC 
ACCAGCTATTCTGAGATTCTGTCAGAGCACTTAGTGTATTGTGTTATTTGTCTCTGTCCCCCACTAGAATGAGAGTTCC 
ACGTGGAGAGAGATTTTTATCGTATTTATCTCTGCATCCCTGGACCCTAGAGCACAGTTCATTGCATACCACAAGTGTC 
CAGTAAATGTCTGGTGAATGAATTAGTAAAATAGATTGCTGTTATCATTTTGGAGGAAGAGAAGGGAATAGAATGATGG 
TTTTATATGGACATAAACTACAAAGGAAATGATTTGATTCTTTTCAGTCTGGAGACAAAATGTGCTTTTCTTCTCTTAA 
TTCTCTGTTCAATTCAGCAGAAATCAGTAAACATTTACTAAGCATATTTTATGTTGTAATTGTATATATAAACATGAAA 
TGTTTTCTAACCTCAAGGGACTTAGAGTCCAGGGCAAGGTTGGCAGTGACGTACAATTAAACAGATCATTTTGATGTAA 
TTTGACAAATATACTGTGGGAGGCATTCAGGAGGCATTATGGAGGGAGTAAAAAGGGATGTTAGGTCAGGCTGGCAGTG 
GGAATGGGGCTGGGATATTGGGAGAATCAGGAAACTCTTCCAGGAGGAGATGACACCTGAGTTGAGTCTTGAAGCAAGA 
CATTCCCAAACAAAGGAAGAAGAGCATGGCTATGGGGTAAAGGAAGAGGGGAAAAAGTCCAAGACAGAGGACAGGGAGG 
TGAGAAACCGTATGGCGTATGCAAAGAATTACAAGTGGTTCCCTATAGCAAGTGAGTGAAACAATGCTGTGTGGGAGGT 
CAAGGGATGATACTGCAAACAGCAGACAGGGGGACTCCTACTTACCATGTAAAGGAGATTTATTTGGACTTTATGCTGT 
AGGGGATAGGCAGCTATTGATAGATTTTAAGGTGGACTTGAAGTAGGCAGTATTGGTGACAA.GAAGAACATTAGAAAGT 
GCCTGAATTTGTGTAGATAAAACTCTGGAAGACTGTGGTAGTGGTAGACCCCTCTTAGTGTATGAGATATGTATGTGGC 
GGGTTAAAGTATACACATGGCAGCTAAAACAATGAAAACTAGTGGATTATCAAGAAATATAATCTAGAACAGAGGCTCC 
CAAGTGCCAATCAAAAGTGGTGGTGCTCTTCACCCTTCATGATTATTATCTGGGGTATTGGTCAAAAGTAGATTCCTGA 
GTACCTGTCCTCAAAGTTCTGATTCATTGGTGGAGAGTCAGCCATCTGCATTTTATGGCATTCCCTAGCTAATTTTGAT 
ATGCAGTCATGTTTGGGAAATGCTGATAAAAATAATATCAATGGTATCACTCATATTTTAGATGTAGACAAAATAAGAA 
GACCCCGTGAAGTAGCAAGAAGTTGAGCAGTCAGTTGGAGAACCAGCAGAAGACAGAGGAAGAGGGATTTTCTAGAAGG 
CAAAACAATGTGATAGCAGAGAGTTCTAGTCAGATAATTTGTGAAAAGTTTGTTAGATTTTGTGATATGGAGGTCTAGG 
ATCTTTAGAGAAAGTAGTTTAAGTGTGGAAGGAGTAAAACTTGCTTGCATTGGGTTGAGGGGTAGACAGTGGGAATAAG 
GAGGTAAAGAAAGATAACAGACATTTTTTTTCAAATAGCTTGATTTTGAAGAGAAAGAGAATGATATCTTGAGGAGGGA 
GflACATAGGGTTATAAGGATAATTTACTTTTTACAAGAGGAGAGACTCAAGAGAGTATTTAGATCTTGAGGGGAGAGAA 
CCAGTTAGAACTAGAGCAGATGGAGGAGGAAAGACAGGCATAGGTAGAAGACAGGACTCCTCATAGGAGGAGAAACACC 
TCACTCATCCTCTCAGACAGCGGGAAAGGAGGTAAGGGAGAGTAAGCTGGGTGAGGAAGGAAGCTGAGGCATAATTTTT 
GATGGGATGTTCAGAGAGACATTAAGAGGCTCAAATAGTTGAAAGGGTACAAAGCTGGTTGAAACTAAACCTAGGTAAA 

TCTTTCTTTTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTGTCGCCCAGGCTGGAGTGCAGTGGCGCAATCTCG 
GCTCACTGCAGGCTCCGCCCCCTGGGGGTTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGC 
CCGCCACCTCGCCCGGCTAATTTTTTGTATTTTTAGTAGAGACGGGGTTTCATCTTGTTAGCCAGGATGGTCTCGATCT 

AGCTTTTTCCACCCATATTGCATTTATTTTCTAACTTATAATAATATGAACCTATTTTGTAGATTGAGCTCCTGTTGGT 
CCTATAAAACCCAAATCTCTTGCTTGCTGATTCAGTTGTTTATTTGCATTTGTCTCATGTTCCATGTGTTTTGCATTCC 
CGGAAACTAGCACAGGCAGGGAGGCCTCAACACCTAATTTATTTCCTAGGTGAAGTGGAACCTGAAGATTTTCCTTTTA 
TAGACACCATTACTAGATCTGAAAGAAAGAGGTAAGTTAATTGACACCCAAATGGAGGATGAAAATAGTAGAGTCAGGA 
AGAGAGAACTTAATTTTAGCCATCTGTTTTCCAACTTGGCTTTTCTCAGTCTATAGATTCCCAAAAACAAAGTCTAACA 
TTGGGTACGAAATAGCAAACTTGAGCACTGAAAAACAAACAAATGAGAAAGCAATCTAACAATTCCACGAACAAAAAAC 
TAGCACTTTTGTATGTCCTCTGAAGTAAGAAGAGATGAGTAACTTTTGTATTCACTCAAATACTTTCTTTTAATCCAAC 
TTTTAAGTATTTTTTCTAAGTGTTGAAAATTTGAGAAGCCAAGAAACATAGAAATGAGACAGAACTACCCATAATACTG 
TACCTAAATATAACTACTAATATTTTGCTAACTTTTTCAGTCTTTTCTCTGTGCATAACTTTTTATAGGATAATATTAC 
ACATACAACTTTAATCCTGCCTTTTTCACTTAATATTATAACACAAGCTTTTTCTCATATAATTGAAATATCTTGCAAA 
ATATATGATTTTAATTACATAGTACATCATGAAGGTTCTCATATTTTATTTAGCAATTCCTTTACTATTTGACATCTAA 
ATTGTTTCCAGATTTTCATTATTTTAAGTAGCACTGCTGGAATGTTTCTGCATACAAAGCACTTTCCATATTTCAAGTT 
ACTTCCTGAATTATGATATAAAAGTGTATAATACCATTAAAGCTTTTGGTACTTATTATCAAATTCCTATCCAAAGACT 
TATGTCATTTGGAAAGTTGATCAGCAA.TATATGAAATGCATATCTAATTATATATACACCATTTTCAAGTATTTTATTT 
TTAAAAGTAAAATAATTTTTAAGCAAGACAAATCTTGAGATTTTAATTTTCATTTTATTAATAGTGAGATTGAATATAC 
CCCATATTTTGATATAATTTTATTTCCAATTTTGCAAAATTTCTACTTATTAATTAAAACATTCATTTTTGTAGATTTA 
TACCTCTAATTTTTAACATATTTTGTAAATGGTACAATGTATGTTACATATTAATACTATGGCAAAGGCAAAAGAATGA 
TAATGAATTGCTTTCAAACTTAAATATATATATATTTTTTGAGATGGAGTCTCACTCTGCCACCCAGCCTGGAGTGCAA 
TGGTGCAATCTCAGCTCACTGCAACCTCTGCCTCCTGAGTTCAAGCGATTCTCCTGCCTCAGCCTCTTGAGTAGCTGGG 
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TTACAGGTGCCTGCCACCATGCCCAGCTAATTTTTGTATTTTTTTTTAATGGAGACAGAGTTTCACCATGTTGGCCAGG 
CTGGTCTCACACTCCTGACCTCAGGTGATCCACCTGCCTTGGTCTCCCAAAGTGCTGGGATGACAGGCACGAGCCACTG 
TGCCTGGTAGAAGTTATATTTTTTAATCATACAACTTGCAGTATGGAAGAGACTTTACAATGTACCTTATTCAACCCTG 
TATTATTAGTTTGTTTTCATACTGCTATAAAGAACTGCTCAAGACTGGGCAATTTATAAA.GGTAAGAGGTTTAATTGGC 
TTACAGTTCTGCATGGCTGGGGAGGTCTCAGGAAACTTACAATCATGTTGAAAGGCGAAGGGGAAGCAAGACACCTTCT 
TCACAAGGAGGCAGGAAGGAGAATGAACACAGGAGGAACTACCAAATACTTATAAAACCATCAGATCTCATGAGAACTC 
ACCCACTATCATGAGATCAGCATGGGGAAAACAGCCTCCATGATTCCATTACCTCCATTTGGTTTCTCCCTTGTCACGT 
GGGGATTATGGGGATTATAATTCAAGACGAGATTTTGGGTAGGGACACAGCCAAACCATATCAATGCCCCAGTTGAAGA 
AGCAAAGATTAAACCCATAAAACAATTATTGAAAAAAAAATGTTAGCTAGTAGATGAGTTTGTGGTACAACATACTTTT 
TGTTATTGGACCTCAGAGTCAGTAGAAATCTATGTGACTTGGCGCAGTAGGGGAAGTTGTTATTAGAAAGAAGGGCTTT 
TGTTGGACTTTGAATAGGAAGAGTTCTGTAAAATGAAGAGAACAAAAATTAAAGGGCATGAATCTAAGGCCAAGAGGTA 
GAAATGGATGTGTCTCAGGTGCGGCAGAGATGAGACCAGCCTGGAGGGTAGAGGGCTGGTGTTGGGAGATACAGTGTGA 
GGTAAGGCCAAATTAAGCATGCAAATCACAGATCACTTGACTCTTCTAGTTGAAACACATCACTCTGGAGTTCCTACTG 
AGCATAAGCTACAACCTGATTATATAAAGCCATCCTTGTGGTTACAGGTAGATTGCACTGACTTTGGCAAGTTTCAAGA 
TGTTAAACTGTGCTGGGAAGACTACAAGATGGGTTGACAGATAAAACTAGTTTTAGGAAAATGCATGCACAGGGCAATA 
TTATCAGCTAGCCACAGCAATGGCCATGGAATACAGGGTCCTCTCATTATTGTGTTGTCCCAGGCAGTTCTATGACCTT 
AGGCAGACTACTTATGTTCCCTATACTTCAATTACCCTATTTGTACTCTACGTTCTTTCTAAATCTCAGATTGTATAGC 
CTCTAGCAGGAGCTCAGATAAAGCATAGCTTCAGATAAACAGCACTCTAGAGAAAAGAGAGAAAATGTAAATAGCAGGA 
AATCTCTATTGTCATCTTTAGATCTGGAATAAGAAGTCCTTTCTTTTAATTCACAATTTTAGAAGGTATGAGGAGATAT 
CCAGAACTTTCTTCCCTTGTTTCTGCTACCAATGTAGCAGAGGGCCAACTGAAGCAGATGTTCACATTATCTATCTTAC 
GTGTGTAGAGGGCAAATTAGTGGACATTTAAGAGCCCAAGGCAATAATTCAACCATTCCCATGAAAAATCTGTTATTCC 

TACTTTGGTGAGTAAACCTTGATAAATTAAGCCTGTTTTTATTATATTCCTTTGGAGTTGTCTTTGATTGTGATCAAGC 
TTCTCTTTTTATACATGCCACATGTATTCATTCTTCATTTAGATGAGAATCTAATCAAGGGAATAAACTGCCAAGTTTG 
GTTTCATTTATGCAACCCTAGAAAAATATATCTTTTGATGAGTTGGAGACAACAGTAAGTTAGAGACAGAGCTAATCCA 
TTACACCTTGATCACTCAGAGGCAACTGTACCCAAACAATTCTTTCCCTTTGCATCAAGAAAGTTTGTTGTTTATCTGA 
GAGCTTAGTACTGTGCCTGGCACATATAAGGTGCTCAATAAACTTTTTAAAACCAATGCATCTGAGTGGCTTTATAATT 
CAGCAGTTACTGTATGAACTGACTTACTATGTAGAAGAAAAAAGTATTAGTTCAAAAAGAGGAGATTAAAGAATTCTTC 
TTACATATATAAAACATGTCCTGTTCAGTAGCTTCTCTAATATTTTGTGGATGATTGGAATCCCTTTTCACTCATATTT 
AAGGATGTCATTATGTATGGGGACATTTGCTGTTTCAATACATAGATTTATATTTGCAGGGAACTTAAAGTCCCCGGAA 
ATTTTTCTGAGATATTATCTGATTAATCCCCATAACAACGCTGTGAGGTGGGTTGTGGAGATATGAGGGGAAAAAAGGG 
AAGGGATTTTCCTAATACCATACAGTTTGTGTATATGACGTAGCAATGAAAGTAGAACTTATTTCATCTGATGACCAGT 
TCAAGACATTTTCTGCTATATAAATCTTTAATCTCTAGGATAGAAACTGTCTTAATTCCCTTTGCATTGACACAGCAAA 
ATGTATATAGGTGGTCCATCTAATTCCATCTCTGAATATTCCAGCACTATCTGTCTTATCCACCTCCTCTATTCATTTT 
TATTTCTAAAGTGTTCTCCCTGCAGGAGCTGACTCTTCCTTCTTTCTAATTAACTTTATGTGGAAACTCCTATCGTAAC 
GAAATTGCACGTGTGAGTGTTCTCTCGCCTGGCTTTCTTTTTAGTGCACCTGGAGGGAGAAAGCTTTTCTGCAGTCTCA 
CCACATTATCTTTGCTGAGAGAGAAACTTGCAGGAACTAAGATAACTGCCTTCCTGAGAGTCAACCTTTTCATCAAACA 
TTCTTTAGTTTAGGCACAGCTTTGATTTTTGCAGAGGTTACCACTTGTTCATAATTAAAATGCACTGGTTCATGCTATT 
GGCAGCAAAGCACTATGGAAGAGTAGACAAAAACGTGGATTTTGAGGCAGACAAATCAGGTGTGAATACTGGTTCTGCC 
ATTCCTGGGCAATTTACTTCATTCGTTGCTGCTGATTTCCTCGTTTGTGCCATGGGAAAACATATTAACAATGTCTACC 
TCACAGGAGTATTGGAAAGTTTAATGATACATTATAGAGATTTTTTTAAGGATAAATGAGGTAGCAGAACATGCAATCC 
TCTTCATAGACTGCAGAGCACATCTACCATTTCCCCTCCATCTCCACTCTCCTCCCTGCCCTACCTTGGGGGGCTTTGA 
ACCCTGGAAGGCTGACCAGTCAGATGTACTTCTTCCTCCTTTGCCCTCCTGCTTGCTTGCATTTGGTTAGTGGGGAGTC 
CTAGGAGGAGACAGATGGAGAAAGGAAAATGAGACTGCGTGCAACTGGTTGTCTTCTTCTTTTTAGGGTCTAGCTGTGT 
CCCAGAGAGCAACTTCCCTTTTCAAGGCAGCCCACTCTGTGTGATGCTTTTTCCTAGGTATGGGCAACCCATCCCTCCT 
AGGGTGAAAACTTCGCTGTTGCTAGTTCCAGGTACTGTGCCATCCTTTGTGGATTCCTCTACCCTACCAACATCTCCTT 
AAAGAGTCTCTTTGTTGAACCTGCTGTAAATGATCCTAATAAAAGTATGCTGTCTGTTTATTCTTGGACCTTCAACTGG 
TAGATTATTCATACTGGTTAGTGGAAAGTAGATCTGCCTACATATGTATTATTTGAGAGAGGTTAGCACTTATAGAAGA 
AAAAACAAGAATGGGCTGTTTTTACTTGCCATTTGATACTAAGAGAAAAAGAAGGTAGTGATGATGGATGATGATAAAG 
ATATGATGATGGTGAGACCCAAATACCTCCTATGAGCCAAACATTCTCCTAGACAATACTTTTTACCTCATTGATTTTG 
AAAACACATATGTGTATTATTATCTTTCTTTTGTAGATCTGGAAAAAGTTCAGATAAATCAAATAATGTACCTAAAAGC 
TACATAGAATGCCAGTGGAGAGCTGAAATTCCAACCTATACCTATTTGGTTCCAAAGTCTATACCCTTTTACTGACGCT 
AGGTGCCTCCTAGCTATACAGGGTGAGAAGAGCCATTCCATCAGCAGTCAGTTTTCAACTGAATCTCTCTGCCTATTGA 
AATTTCTCTAAGTTCTAAATTCCCATAGGAAAGTATCTCTTAATGATGGTCTTTAAATGATTTCAAGGCAAATTTTTTA 
AAAACCTGGTTAATTCAGCAAAGCTTATCAGGTCAAATCCATTATTTGTCTGATTTGACTGATTTGTTACCATTGAGTC 
ACTAGCCCAGTAGGGCAACTATTCCATGGTTGTCCCTAAGGCTACTCATTAAATCCTGGATGAATAATTAAATATTTTG 
AATAAGTTTTTCTCTGATAATATATGTTTCCTACGGCTGTTATCTAAAGTTTTTTCTCCCTAGATATGGAATATTTCAT 
TCAGTTTGTATTAATTTCTGTCCAATTCCTAAATTACATGAGTAACATAATTCTGCATTTTCTGGGACCTATAGGATGC 
TAATTTGTAAAGGTGATTCAATTCCTGGAGGTGTACTAGGTGAGAACTTTCCATTGTGGATCAGCTCCTCCCTTCAAAT 
CCTACTCCTTTAGAAAAAATCCATACACACTCAGAGAAACAGTATTTATCTTAGCAACTCACATTTGATTGTGCATTTT 
TCTTTAATCTTCAGGCAAGCATTTCTATCAACCTTGGAAGAAGGCTTTGTCCCTTGTTTCCCTTTGAGTCCCCAAGTTG 
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CATCCAGAGATATTCTTAGCCACAGTGAACCTTACTTCTCTGTTTCTACCTCTACTTTGCTGTTACGGGACCTCTTACC 
TCCCGCAAAGTGTCTTCCTTTTATTTTGAGAAGACTTGAGAGGGTGACTCACATATATTCCAAACAAGTATTTTCAGCC 
TTTAAAAAGGCTGTGTTCCTTGCAGGCTTCTCTGCTTTCATTTTGTATGTTTTTTTAAAAAATGATACATAGTTACTTT 
GTTTTTTATCTTTTAAATGTATAATTCATACTACTTTGTACTTTAATATTGTCAATCATTTTAGCAAAACCAGCTCCTT 
CAGACCTTAATCACTGTTACTCTTTTCCTTAAGTCTCAGACACATGTTTTTTGAGAAGCTTACAACAAACCCAAATGAT 
AGAACTACATGCTGCTGTTAGCATCAGCCTACACCTACACTATTAGCCTAAACCTGCAATATCAGAGTTTTTGTGGTTT 
GACCAAGCCTTTTATCCTCTTTCCCTTACAGTAAGTTCTTTCCCAGAAAGAAAATATCAGCCCACATGCAAATATATCT 
TATAAATATGTAGGTTGTGTCCTGATGTAGCAGAATATCATAAATGAACACAGCACATATAGCTATTCGATTTGTTCTT 
TCTTCAAAACTCAAAATGGAGAATCTCCACTGTAGTGTCTAGGAGAAAGCAAAGATTAGTTAGGTAATGAGGATGTCAA 
TGTCATTCAAGTGGCAATTACTCTGGAATATTCCTTGAAATAACAGTTACTGCTTACTTAACAGTTATTGCTTATACTT 
TTTGTTCTCATCTTCTCAAGTATTCCTTACAACCACTAAGAACTAAAGGGGTAGATAACTCACTAAATTTACTGAAGAG 
TCATTGGATTGGCTTCAAGGTACTATTGATTATTGTGAGTGAAACAAGACGCAATGATGCAGTTGCTCAGAGGGCTCTT 
TTGTTCACATGTAAGTAAGATTCCTCCAGCAGTGGATCACCTTAGTGATCCCTTAGTGAAAAATTGTCGAATCCTTAGC 
TGTCCCAACAAGAATCAACATATAGACAATTCAGTTTGCATCTTCATTTTATACATGTAACTTTAGGTTATGGCTATCA 
TATCTGTTTTTTTTTTTTTTCAGCCACTAAAACTGTAGAGTTGAA.TATTTAATGGAAAACAGATGGTGCTTGAAATCTC 
TAACTTACATTTAA.CAAAAGCTGTTTTGGAAATGTTGCTTATGTATACTTTTTTATTGCTTTAAACACAGCACCGTTTT 
AGCCTGTTCCGATGAATTATTTAAGAATTAACTGTCCCAGTCTAAGACAGCATTTCAAAGTGCAAGTGTTAATCATAAC 
TTGATTAAACATTTCCTTCCTTTTCTTTTCAGCATTCCAGTTGGCTTTTGAGTGGATACGTGCAGTGAGATCATTGACA 
CTGGAAACACTAGTTCCCATTTTAATTACTTAAAACACCACGATGAAAAGAAATACCTGTGATTTGCTTTCTCGGAGCA 
AAAGTGTAAGTAACTTTTGTTTTCATCTATTTTCTAAACACATGTACATATAACATTTTAGTTTTGGTTTXGGATTTTA 
ATGCTATGCTATCATGATTAGGCTTGTGGGAAACGTTTAGTCAACTTTCAGTTCTCTGACTGTACACAGCTTATTAACA 
AACAAAGACTAGTTTGTCTGTGTGACCTGTTAGCATTTGATGAGAATTCTTTCAGCTAGTTTATATCTTACCATTCATT 
CATATACGTCTACAAGCGTGATGTTGAACACTCTAATTTTTGAGTGCATGCAGAAAATATATGATTAAAAGTCAAAATA 
TAGGGAATTTATGTCTTGAATATGAAACCTTCTGGGCAAGTCTAAAAGCATAAATTATACTTATGTTATTAGTTACTTC 
AACCAGTCACATTCTGAAAGTTCTTCCCTTCTATGAGCTTTCTACCCTGGCATATATCTCTAATTTCTTCTTTTAATCT 
TTTTTTAAAAACATTTTAAATTGAACATCCTCAGGGCTCTACTGAAGGTTAAACCTTATTTCCAATTATGTAGTGTTCT 
TAAGGTACCACAGTCATGATACTTTTTAAATTTATATTAGTGTATGGAAAAAAGCAAATAGAGCAACTCAAAGAAAGCC 
ACACAAGGAAAGGATGAAAGCAGACTATTAATTTCCATCAAGCAAGCGCTAAGAACACATCCCTTTGTTCATTTACCCA 
AGGGGGATAAGGCATCCAAA.CAGATGTACTTGTGACGTAGGAACATTAATTTGAAGGCATCAGAAAAACCACAAATGCA 
AACACATTTCTCTAGTATGGGAACACTTTGTGTTATAACCAGTGATTCTATTGTGGTGGCCCAAGGCCATCTTTCATTC 
TTTCTATGGAGTTACCATCCAGCTTTTAAGGGTGAGGCATGAGTATGTGCAGATAAAGTATAGTATGCCCAACTGTGTT 
TGTTAAAAAATGAGGATATGCTGAGAGATATGCCAATCCTTTGACTGAATACCGTGTTTAATAACCAACCAAGTAAATT 
CAACAAACTCTGAGGAATTGTTCAAATTTATGTGTTTTACTGGTTGGTGTTTGGTTGTATGGATTATTGCATAAAAGAA 
GGGGCCATGGATTTGAGCCTGGAATTCCTTTTATCATCATACAAAGTCACTCACTGTAATAGGAGGTGACCTGCATACA 
AACTACCAAACTGCAAACACATCTTTCTCTTACTGAGTTTTCTTATTATAAATTAAATATGAAAGCAAACTATTCATAT 
AATGTTTTCTGTTATTGAATTTCAGAGACATGAGATCTGAAAAAAAAATGTGTAAAGGCAAAAGGGAGGATATTTTGAA 
TAATTACAAATGTCATTAAACATTTCCCTATTCTTGGAGGAAAACATTGTAAAAGCAAATGATTAACTGAGCGGTGACT 
TTAAGGAACTGAGACTACTTAATGATGCTAGGAGACTTCCTATTTGTATTTGTTTAATGCAAAAAATTTTATCTTGGTG 
GAAAGGCTCAAGCTTTCCAGATTAAGAGAACCTGAGTTGCCTACATTTGTCAAAATGTAAACAGTAGAACTCTCATTTC 
ACTGCTTCCTAGCTTCTTGAGAATCCACTGGCATAAAGAAAATGCTTCCACTTAATTAAATGACTCTAAGCAGAAGTTA 
ATGTTTATCAGAAAAAAA.GAGCCAGACTTATTGCCTAGTTAGAAGTTGTCACTTTAGGGCTATAAAATTTTATTTTGCT 
CTGGTCTGAGCATATAACCCTCCAACGCTTACGTTTTTGCCATAATATAATCCAAAATTGTATACTTAGAGGTAGATTT 
TTCCTGGTTTTGATGAAGAAAGTTTAAAGAATTAGTTCTCTTTAGAATCTGAGGATGTTTATCTTTGGCATTCTGACAT 
TTGGAAATGCAAAGAAAATGTTCGAAATTTAAAACAGTCTCTGTTCCTCCCTACATGCCTCTCTTGTAGGTCTTGCATC 
TTTCATTGTGAAAATTTAAGGCATACAAAAGAGGTAGAAAAAAGATCATCCTTAAACGATCACCTTACTTAGTGAGTTC 
CTCTCATGAGAGGGGTTCCAGTGTGTCTTGGAAGACCATTTAGTCACTCTTCAACTCAAACAATTCAGGCATAAGATGG 
GTGGTTAAACTATGTGAGTGTTCTGTTTCCTACCAGTTATGAATTTCTATGATTCTATACCATGTTGTGCTCATTCGTA 
AGTTGAATCASAGACCAGTTCCCAAATAAATATAAAATCAAGGCATCAGGGCAAACAGAGTATATTAATCAGCTTGGGC 
TACAATATACCATAGACTAGGTGGCTTAAACAGAAAAGTATTTTATCACAATTCTGCAGGCTGGGAAGTTCAAGATCAA 
AATGCCAAGCAATTTTGTTCCTGGTAAGCTCTCTCGTCCTGGTTTGCTGATGGCTTGCCGAAAGCTACTTTTTCCCTGG 
GTCCTCACATGGCAGAGAGAGAAAGCAAGATCTCTGCTGCTGCTTCTTTTAAGGTCACTAATCCCATCATTAGGGCCCC 
ACCTTCATGAATTCATCXAACACTAATTACCTCCCAAAGACCCCACCTCCAAAAACCATCACATTGGGGGTTAGGGCTT 
CAACAAATGTATTTCAGGGGGACACAAACATTTGGTCCATAAGAGAGTTTGATATTCTTTTTTTTTTTTTTTTCTGAGA 
CGGAGTCTTGCTCTGTTGCCTAGGCTGGAGCGCAGTGGCGCGATCTCGGCTCACTGCAAGCTCCGCCTCCCTGGTTCAC 
GCCATTCTCCTGCCTCAGCCTCCCGAGTAGCAGGGACTACACGTGCCCGCCACCACGCTCGGCTAATTTTTTTGGCATT 
TTTAGTAGAGACAGGGTTTCACCATGTTAGCCAGGATGGTCTCAATCTCCCGACCTCGTGATCCGCCCGCCTCGGCXTC 
CCAAAGTGCTGGGATTACAGGCATGAGCCACGGCGCTGGAGTGCAATGCCGGGATCTCAGCTCACTGCAACCTCTGCCT 
CCCAAGTTCAAGCCATTCTCCTGTCTCAGCCTGCTGAGTAGCTGGGATTAGAGGCATGCGCCATCACACCTGGCTAATT 
TTGTCTTATTAGTAGAGACAGGGTTTCACCATGTTGGTCAGGCTGGTCTCAGGTGAATTTGATATTCTTAAGGGATGAT 
TGATTTAATAAGTCACTGTCTTGTTTAAGCCCAAAGGGTAGTGACTAGTATAATGGAATCTGTATGTTTTCCCAATTTG 
GTAACACTGAAAATGATCTGGTCAACATCTTTCTCTTCATTTCTTATTTTCTAAATTTTATGTTAGGGACATTCTTACC 
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AATGATTTTTGAAGTCTAATAATCACTTCATAGACCTAGAAGCTAATTTTAATTTTACTGAAAATGATTTTCCCCTTTC 
TTCACTATTCTTAGTTTGCTTATTTTATATTGTTCTTTCTTAACATCTAATCCAATGACAGGTCTCTGAAGTATCTTGT 
CCTATCAATGGATTTACTATTTAACTTTTCAGATGTTTATATATTTCAGAACTGACTATCTCAGTTACCCTTCTTCCCT 
CTGCTAATGCCTGCTTTCTTACTGGCTTTTAGCTAATCAGGGGAGGGAAGGAAAGGTACAGACAAGAGAACAGGATATA 
AAAATTTTTGTTGTAATTATATATTTTAAAATCAGGAGTTAAAGTAAAAATTTTAGCATTTTCTTTTCTTTATAATATC 
CCTGTTATTCTCCAAACTCATGAAGTTTTATAAATCTTCTCATCTGGAGAATAAACTAGATAAATTTTAATTCTTATTC 
ATTAATAAATTTTCTTGTGTATTAAATTCTAAACTTTCTTGTAGTCTTTTGCATTAAATTCCCAATTTTCTAGTACACT 
GAATCATTTTCTTCCTACCAGTTTGAAGATATTCAAGATGTCATCTACTTAATTGGATTTGTTAATTTTCTTGATGAAA 
TTGCCCTTTATTTGACTTAGGATTCTTATGGATGTTCTACTTTTGGATAAATTTGTCACTCACCAGATGTCTTTGATGT 
TCCTTGTTCTTTTTTGATAGAATTGTTGTTCAGTGTTCATTCAAAACTGGAAGCAACTCCTTGGTGTTTGGAAGACATA 
GGGTATCTGGCACATTCTTTCATAATGAATTTAAAGCCCACCTAAATAGGCTGTCAGTTTTGAGTCTGGGGGCTAGGAG 
CCCATCTGGTGAAATTTTTCCCAGTAGGCTCCCTAGAATATTGCTTATTTTCATGGAAGACTTTAAAAAATTGTACAAA 
CTTGGTAAACTAAAGTGATTTTATTCTTAAGAAAATATATATTTTTTTCCATCTGTACCTTTACATTGCTGAGTTTTTA 
GAAGCAGTCACTCACCTAATGACCCAGGGTGAGTTATTTATGCCATTTTATCTGCATTTTTTAGTGTCTTCCTGGAGTG 
GGCAGCCAAAAAATAAATTTAGAAAAGATGGTACATTTTGTTATGGCACTTCAGAGCTATCTGCATTCATTTTTCCTCA 
CAATTACCCTGTAAGATAGAGTATTTTTTATTTGTATGGTTAAAGTAAAAATAACAAATTCCTTCCTAGATGGGCTTCA 
ATTCTCTACTATATTCAACCCCACCTAAGCTACGAGATTGACAAAGCTGTTGCAGCTTAGAATCCTAATAAAGTTAAGG 
ATGTATAAACTGATTTTTTTCACTGGTATTCACTCAGCAGGGTCCAAGAAGGTCACGGGAGATGCTGTAGGTAAAATCC 
TTTGAAAAGCACAAAATACAAAACAAAACCAAGTTCCTGCTTGTGTCTTTATTCACAACAAATTGATATGAGAAGTTGT 
AGTTTTAGAGATTTCACTCCTTTGGTCCTTATACCTGCCTTCCAGCTTGTTCTCCTTCTTTACAAAGTTCTACAAATAT 
TTACTGAATGGCTACTGTGTGTTAGGCTCTGAGTATCCAATGTAAGATACATGTTCTCTCTACCCTCATAGAGCATATC 
TGATAACTAAATTTATAATTTTTACAATTTGTTAAAATTATTTCACCACCCTGTCTCCCTAACCCTGATCACCTAACTG 
TATCCCATTTTAATCTTTAATTCTTTTTAGGAAGGCTGAAGTTCTGTATCTCTCTGAAGTCTCTCTGTATTTGCACTTC 
ATCACGTTGTGGGCACCCTGTTTAGTAGGGATATTTTGAGCTGTGAATAATGTGCTATAATTGACAATTATGCTCATTG 
TTGCAGAAACATAGATTATTTCAGAGTAGATAAAAAGAATTTTTCTCAGATAATCAACAATAGTATAAGAATAGCCAAG 
AGTATAAATAAATGTGAGAATGACAGGAAAGGTCTGAAAGAACAGCGACTGATCAGCAACCATTTGCTTTAAATCAATC 
ACATGTCACATGACTGTTTTAGTGGCCAAAGCCAATCATTAAATTGTCATCTTGGAAAAAGTTCCACTTTTTTCTGTAC 
TGTGATGTGTTTGCTATTTCATTTTTGGACAATTTCAAGTTGAAGTTGAATTACAAATGATTACGTCCAAGAAATAATT 
GCATATATTGTACTTACCAGTGTAAACACCACAGATACAAAAAAATGGAGAGAAATCTTGTTGCATTGTTAATGAATAT 
TAAAAAATTATTCTTACAGACAAAATCTCTCTATAACAAAGTGAAATTTTGAAGAAAAGCATAACTGGTGGAGTTTTCT 
ATCAGTAGTATTTGCTCTAGAAAAATGTTTATAATGGCTGCTTATTTTTAACTGAAGGTAATTTTCTTTTAAAATTTTG 
TTTAGCTTTTTTTCACTATTGAAA.TGGCAAATGTTTTGAAAACTAAAAAATTGACTTCAATTAAAATTATTAGTGTGTT 
TACATTGTTTCCCATGGTCAGCACTTTCAAGGGCAGAACTGGAATTGTCCCTGAGTTATAGTTCTGGCTTTGCATCTGT 
GCATCTATGTCTTGGTAGAAGAAGTGGGAGTAAGAGAACCATAAGTAATTAGTTTTATTATCAAATGCTTCCAATAGCT 
TGCATAATTTTTTTCAAGGGTAAAATGAGAAAAACAGCATTGAAATCACATTAAAAAATAAAGCAAACAAAAAATCCAA 
ACCAAATCATCAAGCAGAAATCATTTTAAAAATGCTATACAATAATCAATTGTGTTCAATACTTCTGCGCCAAAACCTT 
TAAGTCTTAAAGCTTTCCTAAATGGAATTAGTCCATCAATAAGCAGATAACAACTTTACTTTTATTGTTGAAAAATGTC 
ACTCTTGTCAGTTCACAAGTTTCCCTAACTTGTGCAAATTAAAAGCCATGACAGCAAGGCCAAGAATGGTTCGTTGGTA 
TATAGTTAGAGAGACCCTGACCCTGCTTTCTTGTTCTTCCTATTACCCAGGATATGTCATACGCCACACACATGGGGGT 
AGGGATACCGCCCTACTTATAGCATAAGAACTGAGAATAAGACATTTAGCTTATAACTCTTTTATGGTAATATTCCCCT 
CCCACTGCCATTCTTCCTACTCAGGTAGTCTGGACTTCTGTTTTGGCAATATTGCTTCCGTGAGAAGGATTTGACTGTA 
CTTGCAGCCCTCAACATCCTGAATTTAATACAATCTACGATATTTGTTAAGCCCTCACCAACTATTTGACCAAACTATG 
ACAGTTACATCCCACGGAACTGTATACCAAATGGTACCCCAGCAGTTCAGAGAGTTAACACACCACCAATTCACTTCCA 
GGTTGGGCTTTAAGATTTTCAGAGGATCTTGCTTATGAAATCATATTGGCTTTTAGATAAATGTATTAAAATTACTGAA 
AACAAATGATAACACCACAGTACCACAACCTAAACAATCCTTTCTATAAATTAATTTAAAACAAGAAACAACAAGCTTT 
AAATGTCATCATCTCTGCTTATTGTATGTCCTTAAAAATATTATTAAATGTCCAACTTTTATTTTTCTAGAAGAGGTCA 
TTATATAGCATTGATTTGCCAGCAGGGTTCTATTTGAACATACCAAGAGACCTAGACATTGCTCAGAAAGAGTAGTCTC 
AAAATAAACAAGGGATTGGAGGAAAAGATGAGAGATCTCCAGTATGTCTGCATATAAGGGCTGAAAAAGTAAAAGTTTC 
CAATTGTTTTTTTTTCTTTGCAAGTGCTCATGCAGGGATTCAGAACATGCATTCCTCACCCAACATAAATGAAA.TAATT 
GGCAAGTAGTCAAAGAAGACCATATCCTTGAGTGGGTAGTATTGTTGTCTATTTGGAAAGCATTTACATGTTTTGATTT 
CCTGAAACAATGCTGAAAATGTCCTAATGCAGGAAGGGAGAATTGAAAACAACCACCATAAAATGCAATTAGATGTTGG 

taaaagtgactcagaatagacgtaagttaaaactttctgacagggttttctagcactgggacagtattttttgaggaaa 
ttataaaatggtcttatttcaagatcttttaacaatctgatgaaatatttatggttctttaaatttgtattgttagtat 
catactctgaattataaaacatttaaacattttagtttataatctttaacttctcactattatatttataaatgtgtat 
ataatttgtgcatatgtagacattcatgaggaagatgaacatatatgttaattggcatctgctcatttaaaactaaa.gt 
tgtatactttcattacagtaatacacgtcattcattaaattatcttgtggcttagctttacaaattcttaccgttacat 
gactttgggtgaatgacctcaccggtgtctatatcactcatgtgtaacatgagaggagtagattaaataaacgaaaaga 
tttctttcaactccaaagctatgacaatgtattttcaagattgtgtacttcttagaacaggctcaataataatttttca 
cattatgaactttgcagtcaaagaataggttcttcttaacctaacaaatgactatcctttccacccaaagtataaacag 
gatcctgattaataaattgagttcaaagaatctctgccaagtatgcaaaatcactgcctctgtttgtcggacattcatt 
gcctctaagaattgatggaattgaaaataacctcattttactgggacctcagagaattaattatttaaattttttgctg 
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